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2 ] iff as ^ u - £ f&gB« a >r y x « © ra k: jgja s n 
Hearts ^ £ 2ta«©^ tr 

[SMfcK4] tJfflBAy * K»#, Au, Ag, Cu^&i!fc5ffA»&a« 

$ ftfc*m# e>#^ £ n& r i: tts m&m 2±r=.&3 mm® x t? y aji 
5 ] mm ? v - ^'SM £ iff bb» a >r y x « ^ © tcrnm z n & 
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t. & t * st 5 * & » 6 mm © x ^ > a -fmmm*. 
* * 1 & 7 © v * -r x b? > a ;i/ ysiii?. 

[»#«9] |ffSB*«»^> 'Pt£<t.%* iA>f7Xl, 7'J-«fi 

t s i # e> 7 © -r * tr > a ^ -jmmmm^ 

i oib*©*^ >rtjv7mmmm^- a 

18 0° |%«;S7 3iy«tt5KJBii3*iT3&*r i:S4#«i:-rs»#^i^& l l 

tai3H3filKtt*feJ:tJft5ia«^>f T^JBtt, Pt, Pd 
. Rh, Ru, Ir, Os, Au, Ag, Cr, Ni, Ne, Ar, Xe, Kr 
©e> *>©<£&< i«*fcl±2«J6U:©7G*fc, M n ii £^tf-£5£fr 3 

o 

X m M n 100-m 

<BU Xti, Pt, Pd. Rh, Ru. I r, O s © ? t>©4>& < £ % 1 
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-J 



3 £ £ £ -r & l 3 mm<D ^ tf > A ;b ^iil^I? 0 

X m M n 100-m 

fib. Xtt. Pt, Pd, Rh, Ru, I r. OsCDe>^CD'>^<i:t)lifi{ 
i: £ ftft i: -T * It l 3 IH«© x tT > 71 MSIIl^i?. 

Pt m Mn 100-m-n Z n 

Z&. Pd, Rh, Ru. I r. O s (Z> e> %<D'J>1£ < H % 1 S2; 2 

. 0. 2l?%^n^4 0l^%f&5„ 

[W17] itfsa^A>f 7X111 T!B©ffiJ&^}fr£&£-a-^-e&£ 

Pt m Mn 100-m-n Z n 

<BL, ZJi. Pd, Rh. Ru. Ir. O s <D 5 *>(D'J>te < £ % 1 Mt. 2 
. 0. 2l?%^n^4 0lW^5 o 

H *!®Wi t. -t 2> 1 3 sH*© x tf > ;i/ ^SfflWRfiBftSR*-., 

Pt q Mn 100-q-j L j 

-fib. Lit Au. Ag, Cr, Ni, Ne. Ar. Xe, Kr®^0^ 

<£.*> im&tci*2m&>±<7)7T>m-v&v. mmit^-t^. j», 4 8jg?%^ 

q + j^6 0l^% 0. 21?%^ j ^ 1 0l^%T^5 o 

z: t & mm n -t z> m^m. 13 a /u ^s&sbub&c*^. 

P * q M n 100-q- j L j 

-fib. Ll±, Au. Ag, Cr. Ni. Ne. Ar. Xe. Kr©^^»^^ 
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[§M2i] i&rjuc, bl®m&M£. mfem&mt. 
m s *i - *i © « jc f ^ ? * f § # ft t nc 3£ ^ § * ft t* tb z> m i <d m ft & 

in boo, ^lfflijllSIt'Wl^ «fr8&RSH8tt«fcJ:tf*f^W7;**C 

n^^fticM-t-s^fctc mm mM&m © sst* z mmm^ r 

h =y v V «B2f ft IC t&ffijtt^ -4 7^1© <fc y * £ < iffflB&&tt 

Hi y %i^vn^ 2 (Dm^mum-^mmmv. mm? v -m&m^mmi£is&& 
f 9 * # ft t s # ft KtGimBL&M&m (D&mmjj&MR & y % * £ 

< *t* >f 7 ;* JI <Z> J: U %» 3 v ^ 2 «: ^SD b ^ o , i&lHfg 
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Rh, Ru, I Os, Au, Ag. Cr % Ni, Ne, Ar % Xe, Kr© 

&#$££:-r<5ff^2 i£fc&2 2Sa*©^tf 

[fM2 4] ftfiam 1 Oi^lSlH 2 2 01C~2 4 0T;©«nf 
[ff*«2 5] «ffiBl6 2<Z>»«|3SI»«tt, 2 5 0t~2 7 0TC(DlHt 

$>sri:^#lli:t5iM2 l 2 4 (D^-fti^mm<DXTdy Ajv^mmm 

[0 0 0 1] 

#3191 ®fem&m (Pinned) ^Jf) 

^f^^57'J- (Free) 

tf y a ji •7mmwm%m^'> ts&zfzKD^^yAii •fMmmm^m^' *mz.fcw- 
^±^m^^t^X'^^^^yA^mmmm^m^Km^x^m^mizm-t 

[0 0 0 2] 

^^yA^mmmMMmW. BM^IiM^^tGMR (Giant Magn 
etoresistive) MT*%b V , A- F-r-f & £(Z)a2#$£#^ £fB£*^&l l i ! - 
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[0 0 0 3] 

024, 02 5, 02 6tt, fe&<DX\d>A;i'7Mmmi&m.mJ'(D-ffl*:m& 

m&tcDttfaw (absw mfr±&fem&<DM&*:mLt=.%\mm~£&2>o 

t**/-/i/FJlT% S4M0GMRA>y F#ttj£2*iTv^ 0 aulas £M <E> 

GMRA«y F<Z>_fclC. gB^M©-* ^^T^ K#f*Ji3ftTV> , r%J:V^ 

mmmib <d mmm& * & m -r s © *e & & „■ 

[0 0 04] 

H2 4ic^-r^©xtr>A;v^M*m^^tt, 2 2, sjg 

$H£JI (tf> (Pinned) ««Jff) 12 3, «'SI1H 2 4^ e fct) J 7U- (Fr 
ee) 2 5j&fcRJBS*U -€-(5[)M{RIlCl±A- KA-f 7*JS 1 2 9, 12 9# 

7£j&£*lT, V>;fc>#>£/Kh AM (Bottom type) ®/\- F A>f TX # >f ^ (hard 
bias) ©t/^^l/Xlf^A^^M^ma^^ilStlT^-g,,, 

[0 0 0 5] 

H24 ic^-r x ^ > Ajvzfmmmm^mw, ^t^js 121, jRssHKtt 

Ml 2 2, i^lftll 2 3, 2 4, 7'J-lttIl 2 5fe<fc^ 

ftfii 2 7T-mm£*ifc;Kjif*M 20^ r<z>atM#i 2 o(D-mmiz^m^n 

fe-M<D/\-FAJT7sM (*^«SM) 1 2 9, 1 2 9 £<fctfA- K;Wr^ 
11 2 9, 1 2 9±&C0j££*l£-*f<7)miSJS 1 2 8, 1 2 8 3 *IT ^ 

So — f«fflB&&«%Ml 2 2 1C», F e -Mn^»N i -Mn^ 

m-tf. mfeM&m 123 & &t$-7 u -mem 125 n i - f e 

#$BttSMStfl 2 4 ICtt, Cu]g|#, 7\ — 1 2 9, 1 2 9.fC«, C 

o-Pt^ii^ 1111 2 8, 12 8JC&, Crim^M^tS. & 
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fe, Tiil2 1fc<}:^II12 7{j:, T a|Rfc£T?Jg/*3*lTV** 0 
[0 0 0 6] 

S^ittSl 2 3 (DisHfcte, 02 4 IC^-TJ: e> JC, &£UKffiJff 1 2 2 £<Z>#® 

ft : h#i«j) jc^Kftsn, 7 y -igsttjg 125 <Dmt\*. mm;\- fa 
>f 29,12 zfrh<o*47*&n<&j&mit5tvxyLii5faiLBLtti3to 

isti^mmmi 2 s, 128^, Mtii2 3, *ifttiii2 4fc < t 
tjp^y-nttwi 2 sizikmmm ##*&;h*. tsraitfte** 

^^©Mtl^^lnl^^^tl^o 7'J -ttfl 2 5<Z>flfcfc#X l^lqJilM 

(MR) 3frJHi:^e>) , ^©*^m«©^tic»^<«E^>ft{c<fcy 

[0 0 0 7] 

S2 5{c^-r^kf>A;i/^M^^^=fo®2 4{c^i-%©i:im«(c 

. Rmm&m* w&m&m. zm&mmm. ^u-ftttw^-jf-fo^snfe 

, V%fc>tf>6;tfS2>M (Bottom type ) 1*>f X^cc > $;A>f T 

X^W^ (side exchange bias) © S>> If > $ tl 

[0 0 0 8] 
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1 2 2#7£j&2*iTV^o a&ic, tifSEKSHKttJB 1 2 2tf>_h{C&, HS^ttM 
(hT> (Pinned) i&ttJS) 1 2 3#?gJ*S*U 3©05£«Btt» 1 2 3<D±Klt. 

Milll2 4«3;n, £^c, |fff3#att^«Ml 2 4©_hici±. 7 
U- (Free) JKS/g 1 2 5^^S4xTV^«. ft fe, f&SB 7 U -HKBttJg 1 2 5© 
_Llcte, ;U7^H2 6, l 2 6 3^«^Cfi«»h9y^«Twi:KDISri»S:HIW 
T^^e>tl> tafS^-fT^ji 1 2 6, 1 2 6©±(CH -fOtSIl 2 8, 1 

2 8#»We>*lT^&. 

[0 0 0 9] 

UnaSSlflSttW 1 2 2 NiO^i, FeMn^, NiMn^ft^& 
Co, N i F e J&SStU #itt^tI12 4(CttCu <M) K# 

awssti, ftfc, ;w7^«i26, i2 6#, if^ii*a*c^«ai*§a*i3i© 

FeMn^ftif©H3fiatt«3PHCJ:»J^S*l> MM 1 2 8, 1 2 8#Cu 
, Au, Cr, W, T afc^-e^jftStlTV^o 

025 C^tSS«ttI 12 314, tfrffi£3M£J§ 12 2 il©#lgiCt^t 

s35i!HS'&^cJ:«^i!i^tt^8l?^cJ:y^Kfl:stlTv^s. fit, ffffaa^tt 
2 6 0D35ijii^#ttiKlstK:j:o'r?Kfl;sti'r#?KB'fbsnTv\s. tut, f&ia:? 

[0 0 10] 

12 5, *«tt«*I12 4, 2 3#3filC-fe>X«»^^.^tlS 

o z #fii tc jfefr-t « ««SE»iSE*^ & ©»*i«ll*#eij3* Y # ft lc?& o T ^x. & *i 
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[0 0 1 1 ] 

i&ttJi (Pinned) «ffijg) 12 3. ^iMtH 2 4, 7>J- (Free) 

ittll 2 5fcj:Dfl;Hr^Il 2 6#««$;tlT. <^fc>*2>5 tf: h A3? (Bott 
om type ) OW^^i Y7.%4~7 (exchange bias ) (Disy tfjVXlfy AjlZfMM 

[0 0 12] 

®2 ejc^-r^tr^^^/^aiittiKAiR^tt. t^?>t%® 1 2 1. £8wBffi 

1122, H£ttttJV 12 3, ^tt&3*ttjg 124. 7'J -flBttJi 125. «A 
^7^11 2 6fci:rm««l 2 7t«$tlfcflftl 2 0 £©attf#l 
2 OCDWMlC^jfc^tlfc— 1 2 8, 1 2 8^T*it^^tV>5 0 — fig 
tfftC. tfcmR&M&M 1 2 2 iC«. N i -MnW^'^ Bf£&f£JV 12 3 

& y -^tts i 2 5 ictt. n i - Fe&±mt>\ #m&mmm 124 tci* 

. CuJR#, ^WTXSl 2 6 1C&. Fe-Mn^MA\ StH2 8, 1 
2 8tCtt, C rJB^W&#ftM$*l<5. T*I12 1fej:t)f§II12 7 

[0013] 

H^atttJi 123 (Dmt&. S26 tc^-Ti: e> ic, r&m&m 122 1©^.® 
x«i 2 6 £<D&ffiT<D&mffii!rizj:z>&mmi3®.mmz&*) xi^^shkm^ 



9 



m$E# 2000-3091574 



#2 000 — 025659 



r<DXbf>/t;i/^§?#M*^"e^, till 2 8, 1 2 8^f», g^lttll 
2 3, 2 4fe<fc0f7i;-?Ktt»l 2 5#5&K:ftffi««S 

12 5 ftT*<DGSi{t%fa<D9mii. m%M&M 12 3 <Z)@jt^ft:£i«i£:©WG& 

[0 0 14] 

[0 0 1 5] 

3rt% m2 4 tCaV*\A- KA-TTX^ (hard bias ) If 

ft 14, A- W7XI1 2 9, 1 2 9 A^O!)a^i#0^f ttSfcfeS^ 
$tl^-T<> ^^#lC#bT^ft«l&LiC< <^oT33*;, tlftl20ffl 

ft*fi£-T £ r H &n U < * -5 vn ? t8lj£tf&> * . 
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[0 0 16] 

®2 5lC^-t-9--Y Y^^^yVn^yy.^^-f (side exchange bi 

^y?*gTw©^ W^^IH^ IC *f J& f S X tf > A ;i/ :/§??gffiH&^ClPi^ IC *g b 
[0 0 17] 

^112 6<Z>mJ?#f&nt&#. h^**flflft»#l 2 6 slCfcV^^bTV^ 
^b7^W^l 2 6 s tC£tt£7 V 1 2 5 £/t>f T^.M 

12 6i:©^i^0iWTbTl*e)„ H2 5C^t7'J-« 

til 2 5C*»6h9y^lliWas^l 2 5sj^, ^«ig«T?&S iC^^^fc £ 

tf fcfB-Jf £ ffi* b T b * e> o 

m.mmh'yy wmm*. ±mmmu%-i 2 5 s com.mzn^xm^Lx l$. 

[0 0 18] 

h^y ^WM#1 2 6 sJCfeWS7U-flSffi»l 2 5i:A-f 
Ml 2 6 i:©3Sm^-a-©^^<£TbTb*e>ri:lcj;U> 2 5 
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■t*?cfev^T, ^mmm^^<Dm^<Dmm^jEmiz^^^ (in8t 

ability) ©IB^^/U^W^^X^tMito^,^ 
[0 0 19] 

02 6^;^^^^ (exchange bias ) 0*1^**:/®*]*** 
82 5^^^^^^^^,^ (side exchange b . 
as) 7.J-tttfl 2 50g M WK ft ^ 7^12 6«» 

*«3*lTV*Sfc«>K:, I07y-« M i 2 5 ^/H7^I1 2 6^1 

[0 0 2 0] 

3>>lC, 02 SIC**^ K^^^T (side exchange 

bias) <D^ysVV7Mmm®%m^ @2 6^ ti A>f7^^ 

(exchange bias ) vxe>x*,zmm*msm**m&'t*mtzx»TK * 

U -ttft* 1 2 5 X 1 tKtttoKtt+ZZtonGzm* 

«*2 7-*ftift^ft afc|c , 2 2^i£KttJ|i 2 3® 

**K#*-r*?imx*mmx» Y ^ &x x j^ tM #^ { c«^ Ktt 

tt* 1 2 3 7 U l 2 5 0«Mfc*,*## E * ft o t u * ^ 

1 2 ffl!E#2 0 0 0-3 0 9 
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[0 0 2 1 ] 

fcfc. *ffl»W#&l±. ^gi^l 0 - 2 9 4 5 0 6-i§-^#&C;J3VM:, 0 

2 6 tC -tiPS AW T:*#-f ^ (exchange bias ) <DX\Z>AJW7mmm&fS.&*- 
ICgBatLfeftffiS:. 1 - 1 5 7 1 3 2lCfcVM:E2 5 tC^"*-^ 

K:n#;*^:r>S>VW7;*#>f (side exchange bias) <D7s\dy A^-f^WB: 
iKSCi*^ JCgm L £ Ha* l> T V> £ 3 © «fc e» &«J£IC i5 fc_tJ£ b 

[0 0 2 2] 
(D Ifch^y^teJCfcfJfrrSii:. 

© x tr > ^MWJUHK^^ c«»6 ffi iim^L v> ft_L & H s r: £ . 

<D J5&$ftjg©gc£tt (stability) ©iniJi^Esri:. 
© AR/R (SmSEffc*) cD|&jJt£®£^£:o 

[0 0 2 3] 
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ammizis^T. wmyv-m&mummMAj y^it ©raters *i£f& 

*»IH©t«flBAy ^ F«(5DMff^ 5 — 3 0^->^*X bn-A(Z)®ffllC^$ 

#5&t£©i&sHA<y * FS#, Au, Ag, Cufrb&£l¥fr£M^£*lfc*m 
frbm&Zti 2>Z.£.tf&t. bv>„ 

^^cDiaSH^ffi^itM©^^ 5~5o o^->^x hu-^ammizmm 

-5 St^cDl^ ^ x * ;i/ if -y y ^ £ JgJfcnTtB rt* & flSjft S *i S 3 T*£ £ 

o 

*SS9Hcfev^T, lfrffi3S*«^e». ^3&<fc%. H3SHKffiS, HJfe«tttS> # 

mmfrb. '>&<£tK wurxm* ?v-m&m. im&mmm. m^m®. 



mSE# 2000-3091 574 



#2 000 — 025659 



p§ffllCffc*S*lTfc**^ 4>&<fc*;, 

£ "7 a: U fiKtt^ffil £. 3 ti T & £ r t # t? £ £ o 
. #$8W«, BtfS3jS^'aMfeJ:t> , iolH^A-rrxM^ Pt, Pd, Rh, R 
u, Ir, Os, Au, Ag, Cr, Ni, Ne, Ar, Xe, Kr©^®^ 

X m M n 100-m 

<SU X&, Pt, Pd, Rh, Ru, Ir, OsC^C^Kfctlia 

P t Mn,™ m _Z_ 
in 100— in— n n 

fBU Zl£, Pd, Rh, Ru, I r , O s © -feCD^fc < h =fo 1 M$. fct* 2 

, 0. 2J|?%^n^4 0lW^5 o 
Pt q Mn 100-q-j L j 

feU Hi, Au, Ag, Cr, Ni, Ne, Ar, Xe, Kr0H®^ 
X m Mn 100-m 

{IU Xtt, Pt, Pd, Rh, Ru, Ir, Osffl^©'>^<^HH 
m 100— m—n n 
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feu Zil Pd, Rh, Ru, Ir, O s <D O *>(D'pte < £ 1 Mt. fclt 2 
m&±<?>7£mV2bV. MJt&^tm, nit 5 2 I^%^m+ n ^ 6 0 Jgt^% 
, 0. 2l?%^ng4 0l^°/ot^5. 

P t q M n 10Q _ q _ j L j 

4BU Lit Au, Ag, Cr, Ni, Ne, Ar, Xe, Kr0^*>©^ 

< t*»ia*fc.tt2«jBt_h©7Sun?»y, jffi^jt&^-r q, jit 521^ 

lftfc£g«#ffi©A>f TXlKl^tf^r&Xgfc, tifia^ y -ttttJifEfafifCtft 
ffi**S:^iLS««JiS:^-r*XS4:S:^ , rS3i:K:J:y±fB»fflS:JKSitbfc 

o. 

spiz&tirfmm&mt* ^m^mmmn. m&m&mt.. km 
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y v^2©^#£ifr&[]Loo, t&gaig 1 ©fMS^j: y %i* 

ItfeB^^f TXllC, Pt, Pd, Rh, Ru, Ir, Os, Au, Ag, Cr, 
Ni, Ne, Ar, Xe. K r © 9 ^ ©^^ < t % 1 1 1 1 » 2 S«±ffl7ti^ 

#*&ij3ica3v>T, tfr£& 2 ©&&%$t&ttv 25010-27 o-cottH 

[0 0 2 4] 

m m mnn & m&t & & «>©^ n &*mi&&mifij&m stifcrfcjcty. •? v 

U #£$fc7g©gcj£tt (stability) CD|6j±£0£ 3 

mm 7<j- m £ tut am a t ^ m t <d&&u&m& z mm* z> 1 1 % iz &m 
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tC&5*3c5£i£ (instability ) ®J|g £ te&AlVV /\>f -fe~> ^ >f X&fm&lr 
&3£:£R&itU (stability) <Z>|oJJ:$:®£ Z. hL^^ 

[0 0 2 5] 

£ 3*** ?> $ *l £ fi^ £ *l & A >y * F S £ ^ b T & 3 :i h 

lCd;y, ^i-^>i:e){C, ^^m^lcW^<5 + Xtf> (±roI^Xlf> : up 
spin ) ©<£#f6^tC£tt<5 5 £i^gfi?T;g (mean free path) £<Dl£b, V>fc>tf> 
-SXlf >"7>T ;i/#-$fJH (spin filter effect) IC J: U X fcf > ;1;i/7*M^^^^ 

lc£^T, ^t*AR/R mmmtm ##e>*u i«^ga£lHblc*r/S^ 5 

[0 0 2 6] 

^*tt«ist««»< * y -tsrc, -y u -ratts©?K{b#3itiaK:ia£3 nt b * w 
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u -m&m urn T^itc^i^c j: s < & y -r 

^jOSlC&S^Jfett (instability ) ©MS 7\>f if > ^ >f 

[0 0 2 7] 

fr<bl£2>mWKMm%:misT?£Z>Z.}lT% Zm^fcMmgl: (specular eff 

ect ) ICJ; Vm,ffimtm*lft-t-t2>ZiltfT*%Z> B 

±m(DmmKMm^mmt^mmu^iihxit. a -Fe 2 o 3 , nio, co 

O, Co-Fe-O, Co-Fe-Ni-O, A1 2 0 3 , Al-Q-O 
QfcfcB, Si, N, Ti, V, Cr, Mn, Fe, Co, N i ^£>W*£;ft£ — 
m&L-t) , R-O (m*RiiTi, V, Cr, Zr, Nb, Mo, Hf, Ta 
, WfrbMIRtSftZ l'SUSU:) ^©BMfcK, Al-N, Al-Q-N (irt'Q 
Si, O, Ti, V, Cr, Mn, Fe, Co, N i e>5KR£ — S 
#_h) , R-N (Zl^^RteT i , V, Cr, Zr, Nb, Mo, Hf, Ta, 

ddT?, iSSMIillTa- F e 2 o 3 ^N i ot^hf:o>BMM^^m^r=.m 

[0 0 2 8] 

i£ffi£t*Ji 5 ~ 5 0 0 1 > h n - A©iHCi^t5 ^ 



ffiaiE# 2000-309 1574 



#2000-025659 



ic&y. m^umm<kfrb(Dm^<DMmtf*]Emic.tez>*$cfc®. (instability 

[0 0 2 9] 

zm&zmmzT&^ztiK ^tnz^^x, ^^y/^jvzfmmmm%m^<DUi<: 

> (+;*hf>, jt|nl^^t: c > : up spin ) hftpy^y (-Xfc?>, Tft^:* 
If y : down spin ) © 2 #»I^C^ft##-t 

©3j2i^ g ftff (mean free path) CD^^MtC^f LTiE©^0|$:^t" o 
[0 0 3 0] 

. #ittiiii:7u -ffit&miKDRmxnizwLZLzti. ? v -m&miz&m-t 

limbic Jt^T^ T*&£ o 

•7V-ffi&mizw.m-tz>mmtfm<&v. ¥^si&*t3S#:R<&otv^ 0 z.n 
izml. ft®mRiz£-oT?v -m&m&mitxfatimfem&m&mitjjmztt 

z.<b&o iz^mn^m iz <t o t, t y :/x t? > ©te^m^-©^ & *ff e 

tfi 9 v y x tf > ©te^«^-©TO S fiffSfc: Jt^T ^ # < Xfl; U ff g^tf* £ 

W$ (AR/R) ffi<6S. 



2 0 
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[00 3 1] 
[0 0 3 2] 

Si:, d <Z>H£B,Kfrf Jf -7 y - ^ffiM £ <Z)|?ffi ic £ v> T tf^r > 5/ * £ 7£f£ 
r £ # "Tig h & y . Tf^^> ©^«^-<z)5pit & fi^fS & £ £ £M £ 

#T^&„ o£*J, V^^S^ffiMtftM (specular effect ) £ £ -fr & Zl 

£ ^ Hflg i: y , x tr > lc^# b £ w s i mnm&ft n^tf £ 

[0 0 3 3] 

©£^WcgilSRI*«£=K« , r<5 fc, ^bf>7 -f -$;5lic J: y Yv n> 
(Dfcmm^CDW 3 fiffS^^ < £ £ *> ^ ttBLRtt* i: A ? * KM £ © 
^®C£^T^J&£4xfc^>^;i/I^MlcJ:o'r. v%fev^-s^MMM^ (sp 
ecular effect ) £|&3i$i3:, T y (DftM%^-(£>* ¥><DW;M*:U& b 

e>ic*^ < -r s £ # rtibt?& y > * tr ^/i^shrb&ir^©^ 

[0 0 3 4] 



tttfE#2 0 0 0 -3 0 
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[0 0 3 5] 

H^ttM, #8SttaMWf, 7'J-8ttI, ft;W77*(D)B-5« 

Jf£*tT&<5#; hi**^:?" (Bottom type ) tf >/^;V^il-r-£>*\ £ 

fete. *«!ffr£. 4>&<£=fe, WUTxm* 7'J-«ffii, #«*f£#«JS, 
HJfelKtt®, £38HBtt», Yv"?**-? (top type) */> 

[0 0 3 6] 

MWlcfeg$tiT^^7b\ 4>fc<fc=fe>, 7'J-«ftI, ^&4£&M. 

a GMR^ic^T^mmM^ (ar/r) icw#-r&> tuia^M 

[0 0 3 7] 



2 2 
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VMb«>S* j/^-fe^-f y ^7xU tT> KSJ (synthetic-ferri-pinned 

type) rnciy, BLmm&Miimi<Dm&i&&Mt:<DR 

$ fete, M««fxMi:H)fe«HxMi:©Xtft*g^«#He x^«bt# 
£©jR3&«tt*fcB£«ttSfc©£#«6^8# He x «fc*j/jNS«i?K 

m- * in-r s £ * _tiB©fg 1 ©msji± »; is 2 ©hwi^t* ? 

H««^x*©^8ft*l^^&«W«iV^i^:*i«■5r««^fc«)K:, HJ£«tt«©HJ&8frffc# 

[0 0 3 8] 

sticky, ^ic*j*>mbT^^>-fe;i/-rsrii^T^^ 0 mic^v. 7U 

o 



2 3 
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[0 0 3 9] 

o^ot, r>>>^ h y-^oiciao^^^^ffi^^^tt 

ic<g*iT v> s r £ ic & 5 0 

[0 0 4 0] 

(instability) OlH £ * S > ^ ^ X*#38£"T 

[0 04 1] 

taffi^A^f r^Ilt Pt, Pd, Rh, Ru, I r. Os. Au, Ag, Cr 
. Ni, Ne. Ar. Xe, K r © o *> (D'Pte < £ *» 1 fctt 2 SJ£*±©7t;St 
il. Mn^Sr-^tf^Tb^^SZlil^T^, X-Mn (fc£U X& 

. Pt. Pd. Ru. Ir, Rh, O s (Do £ *l £ 1 g©7t;3l£:^-f 

o ) ®^SSft4^&&»J. XjQ«3 7~6 3JK^%©«HTf*Sifc««S 

«K£Jf#, X' -Pt-Mn (fc£U X' Pd. Cr. Ru, Ni. Ir 
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, Rh, Os, Au, Ag, Ne, Ar, Xe, K r <D z> *>fr b^^S ft* 1 & 

^t^it2m&,±<D^m^-to ) o^x^n v. x' +pt^3 

7 — 6 3l^%©®HT^SIil^I^ bV^ 

IHM^'t4M^C^7b^b^M$tlTV^SN i FeMn^. NiMn^ 

< . $ IcW^fttcffitiT & if ©«*ifc4#tt«:^"r £ X fc? > >^M^ 
[0 0 4 2] 

<t%7'; - raits ##«H£ * h® br 2 o jc^wjs tr > 

[0 0 4 3] 
X m Mn 100-m 

#U X&, Pt, Pd, Rh, Ru, I r, O s (Do %<D'P?£ < £ =fo 1 MM 
[0 0 4 4] 

sfraas3i»KttJf T«a©jffl«^&«5S^*e*«&ii:^»*bv^ 

X m Mn 100-m 

4BU Xtt, Pt, Pd, Rh, Ru, I r, O s (D z> %(D'J?te < H =fc> 1 ®J£A 
[0 0 4 5] 

X„Mn, M m 
m lUU-m 
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ffiU Xtt, Pt, Pd, Rh, Ru. I r „ O s CD o t>£>4>& < h % 1 WZk 
[0 0 4 6] 

Pt m Mn 100-m-n Z n 

ZMu Pd, Rh, Ru, I r % O s © o t>©4>fc < £. % 1 S£ fcH: 2 

, 0. 2S?^n^4 0SW*5. 

<fc*j*?£ bV^J&J£l±. 4 8l?%^m+n^5 8^1 0. 2lf%^n 

[0 0 4 7] 
P t . Mn 100-^n Z n 

4IU Zte, Pd, Rh. Ru, I r. O s © 9 t.©^^ < i: * 1 S t fctt 2 

, 0. 2l?%^n^4 0J|?%t^S. 
[0 0 4 8] 

pt q Mn ioo- q -j L j 

Atu Ag, Cr, Ni, Ne. Ar. Xe, Kr©^©'^ 

q + j ^ 6 0 m^%> 0 . 2 m*% ^j^io m^-%v 

«fc *J»* b < fcmjSJt&a*?- q, J tt, 4 8Mf%^ q + j ^ 5 8 0 
[0 04 9] 

2 6 ailiE# 2000-3091574 
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tie ©jfflri55S*» e> & s -a-^ o T =fo <fc ^ „ 

P t q M n 1Q0 _ q _ j L j 

-fBL, Au, Ag, Cr, Ni, Ne, Ar, Xe, Kr©^^©'>^ 

q + j =S6 0jg?%, 0. 2l?%^j^l0l?%T'feS o 
[0 0 5 0] 

X m M 11 100-m 

-fib, X&, Pt, Pd, Ir, Rh, Ru, O s (D v %(D'pt£ < H % 1 WZk 
[0 0 5 1] 

Pt q Mn 100-q-j L J 

-fib, Lli, Au, Ag, Cr, Ni, Ne, Ar, Xe, Kr0^W 

?%^q+j^56. 51?% 0. 21?%^ j ^ 1 0m?-%V2bZ>ZL 
[0 0 5 2] 
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Zli, Pd, Rh, Ru, I r , O s (Do *><D'Ptz < 1 2 
, 0. 2l«n^4 0lWfc§. 

%^m+n^ 5 6. 5®^-%, 0. 2l^n^4 OlWSS^i:^ 
[0 0 5 3] 

(Di-fcfrti, $SA>fT^M^ M/£^X m Mn 100 _ m T?5t3*U Pt, P 

d, Ir, Rh, Ru, O s <Do%(D'ptz< 1 «JEU:©7fi5lST?& »K 
§^fm/i)\ 5 2g^°/o^m^ 6 0l^°/o©^t^5J:*lC, 

ffi^X m Mn 100 _ m T^Stl> X#, Pt, Pd, I r, Rh 
, Ru. O s<Do%G>'Pte< t% lSJ^_h<Z)^l?&y. jfiritjtSr^-rm^ 4 

li5 6. 5g?%^m^ 6 Ol^/otfeSrtAU LV^ 
[0 0 5 4] 

©£fc, i/H7^1*\ iHf&^P t q Mn 100 _ q _jLjT*^i2*U L#, Au 
, Ag, Cr, Ni, Ne, Ar, Xe, K r <D O %<D'J>te < £ =b 1 S£ 
2®JW±0D5t:^T^ »J, JlflJfcJtfcaVt q, J tf, 5 2l?%^q+j ^ 6 0 ■ 
%, 0 . 2 2S j ^ 1 0 (D^T- & £ £ £ =fc C 

RWm&Mifi* «**P t q Mn 100 _ q _ j L j *e^S*l, L#, Au, Ag, C 
r, Ni, Ne, Ar, Xe, K r <D o t>©4>fc < £ % 1 Mt. 2 m&>-t<Djt 
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0. 2l?%^j^l0l^°/o*fctt5 6. 5l?%^q + j^6 0l? 
%. 0. 21^%^ j ^ 1 OH^/oT'feSr^yilU'J^ LV>„ 

©^fe, m/UTXMifi. «Pt B Mn 100 . M Z I1 'ei$^ Z#. Pd 
% I r, Rh, Ru, O s tf>5 %tf>4>&< 1S£ 2 SJ£U:(Z>:*;fgT:-& 
fflfiJUfc&^-nu 5 2l?%^m+n^6 0jif%, 0. 21^%^ 

n^4 OM^yo©-^^^^)^^^^^. 

KmHttMifi. ffi^P t m Mn 100 _ m _ n Z n T^$tl, Z#. Pd. Ir, R 

^fm, n#, 4 8Jg?%^m+n^5 8j|?% 0. 2^%^n^4 0l^ 

0. 2l?%^n^4 0l?%tfett5 6. 5g?%^m+n^6 
%. 0. 2g^nS4 OlWfeSrfcAU LV>„ 
[0 0 5 5] 

-tlBjS&MiM >f 7^It ©«/fc©ifi«^;bitBu fa**©*? h A # -f :/ 

(Bottom type ) > tf > A ;i/ 1? 3d *; . ffjj& b tc h <y ~f ( 

top type) CD^lCli. Sfif ICfiEtttSf ^-f 7^M©M5:, /J> h A#>f 
<Z>jK3«&J#<Z>,1ilJ&i: Rf S i-i"^ <fc "5 tc, jRaiHKttJB i:iK/t>f 7^it ©afif&tf) 

[0 0 5 6] 
[0 0 5 7] 

1U |ffffiiR»«lttMfe«fctJf«E^>f r^«tcS!J!l^*ffi?K#&^S*T, ftflS 
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SMttI©xtM*tt^<fc y%»/hSV^2©lK#&fPfll!Uo-o, ifflBSB 1 © 

o 

mn> h^y^m^t.js.^t^mKi m&B&m&M © ^mm^^m^- <t y % 

;rt% IWBS3ft«HtJife«fctJftifaBA>f T^MIC Pt, Pd, Rh. Ru, 
Ir, Os, Au, Ag ( Cr % Ni, Ne, Ar, Xe, KrO^0^&< 

, tofa^i©^s^-s^2 2 or- 2 4 o°c©«sb. Mm^2<Dmmm 

m&.&2 5 0*C~2 7 0^©^fflT*&6;r£#pTfgT*&<5 0 
[0 0 5 8] 
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^7 7T*^S. 

fcV^Ttt, &3UKttJi ("BO 2 0013 (4 7 3K) XM 

KZ&mV. 2 4 OX: (5 13K) #j£t4 8kA/mS:j8^t^5. — 

4 0"C (5 1 3K) tfj&T'mML. ffi2 6 0 °C ( 5 3 3 K) fajfrlCfc V^T <fc 5 
< 4 8 kA/ml:®xtV\S„ 
[0 0 5 9] 

[0 0 6 0] 

•3. ^10iiISS (2 2 0~2 4 0*C (4 9 3 — 5 1 3 K) ) TfrfgE©^ 

m (250~270"C (523-543 K) ) Tf&SB©at»lR&fR#Mffi , t£ ^ 
[0 0 6 1] 
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dead*: ici y, B£ttttM©flfrffc:£fcrfc 7 y -8H£tf©?8frffc:#ftifc 
-5 15 ft i c -r & ^ # t? ^ s . 

[0 0 6 2] 

^ ic^ti t=. * tf > zrmmmmm.m^ z s ^ t #-Hrae t & s . 

[0 0 6 3] 

KDmmUm. (2 2 0~2 4 01C (4 93~513 K) ) 7?iifiB2tJUR&&t& 
^*tt^#tt4 8 kA/mg±t&'J, jRBHKtt*<B£iSIJS:£tt«#fcl: 8 kA/ 
fg(250~270TC (523 — 543 K) ) •VrnMO^mM^m^MIr Z> 

[0 0 6 4] 
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fifes *ifc«t*>f rxMifiR&M&M*. v^mfofr^m^&mizmmznT^&m 

[0 0 6 5] 

im i mmmmi 

© X tf > A/1/ ^SaMI&lB&aR^ tt. E^C^^^m^&m b GM R 

(giant magnetoresitive ) ii^-<E>— S^feSo ZICOX tf > 

if. @j£«HEJf, 7y-«ttJff*«^fifeS*lfc3jf hAS (Bottom t 

ype ) fc3*u S&ic. HJSlBffiMtf* &l©HJ£flfcttJIfc. f&ffi^l©H^«l 

yflStt^ffiilStiT v>;b«>S. S/^-fe^-f 7aiy fcT> (synt 
hetic-ferri-pinned type ) StlS $/> ^/I/*fc? > A/l/^iSSMRSfr?-© — fit 
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mm^ vtt^v^A 7x^it -^m i m&i$%> 2>rz.&>m% v^vv *s©tii 

[0 0 6 6] 

itt!3, #ft£4£3MM4, 7'J-afi!5, /^'^KIBU «/H7^l6 
[0 0 6 7] 

SI^T«> £3B?KttJS2fcjU mmifrS <D*P#:®mzlci^T 8 0~3 0 07t> 7* 
hU-2±mm<DPf2£2^ r©SMl2lt Pt, Pd. I r, Rh, R 
I r, Os, Au, Ag, Cr, Ni, Ne, Ar, Xe, Kr©^®^ 

[0 0 6 8] 

o 

X m M n 100-m 

feU Xfct, Pt, Pd, I r, Rh, Ru, O s <D o %(D'pte < H % 1 »J£A 
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[0 0 6 9] 
m lUu— m-n n 

-fiL, Ztt. Pd, I r. Rh, Ru, O s <D o %<D'p-& < £ % 1 f- J£ 2 

. 0. 2l^%gn^4 0l?%m„ 

J:tf$?*LV^/&Jfc£:^'rm, n&. 4 8If%gm+n^5 81?% 0. 
2lf%SnS4 01^%t^§ 0 
[0 0 7 0] 

Pt q Mn 100-q-j L j 

-fib. Ltt. Au, Ag, Cr. Ni, Ne. Ar, Xe, KrCD?^©4>& 

<t ! &ia*fett2ajKj:©7c^*y, /fMit&^-r q. j». 4 8i?%g 

q + j^60lf%, 0. 2l^j^lOI?%ffc§„ 

J:»;«F*LV*jKj*Jfc&a*'rq, j «. 4 81^%^ q + j ^ 5 81^% 
. 0. 2l?%^jSlO^%T^„ 
[00 7 1] 

ttfgHP t Mn^Cf^^.T. X-Mn (fc£U Xtt, Pd. Ru, I 

r. Rh, os©-5^*v&3g^stt*iacD7c*&^'r- ) ©^-e^$ti€>-&^ 

, X' -Pt-Mn (fc£U X' Pd. Ru. Ir, Rh. O 

s. Au. Ag. Cr. Ni. Ar, Ne. Xe. K r ©5"£#&SMR3ftS 1. 
«£fc&2gS*±<Z)7S*£^-t 0 ) ©5S;-e5«Stl*^T?^$tlTV^T%; «fcV^ 
„ 3 31% itfiHP t Mn^^S J;^tfffHX-Mn©^;T^$tl-g)^(Ci3^T, 

». 4 7~5 7l^%©iit^S G lit, ^tC^bJ&^^y-T^-rM 

mm(D±mtrmit. pat. &>±*mw+&. 

X' -P t-Mn©5£T?a*3*l«-&&K:;BV%T\ X' +Pt^3 
7-6 3M^%©fgHT?&3::h;tfMa:LV^ £ L<fcl:, 4 7~57M^ 

3 5 2 0 0 0 - 3 0 9 1 5 7 4 
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x' #0. 2 — 1 om^-%<Dmmx^^^n-^mt. bv^ <1 

fc£U X' ^Pd, Ru, I r „ Rh, Os0 11«±©TOl X' l$0 

. 2 — 4 onc^%©^B"e&-5^£#M£Uv* 0 

£<tC PtMn^fellH 4 8kA/mg±, 64 k 

A / m £ jK *. -5 £ ^ L , Iff 1 &*^n^> VUm. 

#3 8 0X:i:#i?)Tl^V^tlfeM^ftM2 

^tie>©^i±. j&mht=.$L£T*ittmm?k<Dmfo±Ljjwm. (fee: 
&<dw&il1jM& (f c t : aii/cffi=o. 9) Km&^m-t&o 

[0 0 7 2] 

,0 0, NiFe^i CoNiFe^, CoFe^, CoNi^MHt 
JgJ«S*U r©fHl ®iMl3 Ai:H2 0©^^«3Ci:li|^DM«-??^ 

ufrfc, ^ 2 © a^itti 3 c ©i^wijf t p 2 ^, mivrnfeffi 

<&M3 C©##fM ®itift!3 AlCfcb^, ^^-^ > h#*£<&o-^ 

So 

Si ©HS«lttJf 3 Afe«fctJP^2©H3£ttttS3 C^H^S^^E-* 
y hS:ttSii:^lt bVA 0 Lfc^oT, Hi ©H3£«tt*3 A<Z)KJ?t p x 
7b*^2CD®^'|4M3 C©J8IJPt P 2 <fc UJP^^f&^nTVNTfeJ^o 
[0 0 7 3] 
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m^Y^mcm^ti^n. ^ittt hi 3 b it ^i^it «« 2 ©sg 

[0 0 7 4] 

(SSSIJ^ttlK*) HexS84S«PtMn^*«MtS 
itt, BtrfH^ 1 © ©5£«JB 3 A £ J: tfH 2 £>H£&t£A 3 C 

[0 0 7 5] 

*HJ6^«iT*tt, *i©H3fel8ttJi3 A^2©SMi3 C £0)mm&* 
tfea*^5J:3JC»lE&fcHl£MKft£i££«fcoT, £ift*g-£?8l?- (Hex) £ 
il®itifl3Ailf 2 0MfiJf3Ctffiift?:, ^Ifttc 

i <z>ia£ttttjff 3A£±^2 ©H5t«tt» 3 wm^-fin*. mmo^mzm 

[0 0 7 6] 

t&IB#lK1$**»4tt\ Cu (if) ^e>ft»J. ^©KJriau 20-2 
ffflB^l, II 2 0!)® 3 A, 3 Ctra«(B#Mfc£T?^J*3*l* 
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15 la 7V- ^44® 5 ^itfia/^ >f 7xi 6 j: u mm &i t ^nsz.}nz^-ox. 

) t n, ? a v if > y -f X <D #g£ # B& # *i -5 o 
[0 0 7 7] 

ttffH^A^TXM6 &, fiftBiRSHKtt* 2 fcHfifcC, Pt, Pd, Ir, Rh 
, Ru, Os, Au, Ag, Cr, Ni, Ne, Ar, Xe, Kr©^0^ 

[0 0 7 8] 
X m Mn 100-m 

-fib, X&, Pt, Pd, I r , Rh, Ru, Os0^0'Kj;<i: : feli« 
[0 0 7 9] 

id 100 — ni— n n 

fib, Z&, Pd, I r, Rh, Ru, Os, Au, Ag, Cr, Ni©e>*> 
<D'P&< £% im&f~l$2m&.±<D7bMX2b*). jfil»ifc&^i"m, n&, 5 2JK 
-?%^m+n^6 01?%, 0. 2g?%^n^ 1 0l^%t^5 o 
[0 0 8 0] 

P t q Mn 100-q-j L j 

-EL, Lte, Au, Ag, Cr, Ni, Ne, Ar, Xe, K r <Z) 5 1>©4>& 

3 8 2000-3091574 
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q + j^6 0g^l 0. 2g^j^l0j|W^ 
[0 0 8 1] 

^ V 9 FiB 1 C u ^OD&JIWm^ & * »; > A u . A 

+ XtT> (_hfnI^Xtf> : up spin ) ©m^-lCfctf ^i^etffftii (mean free 
path) feCDJib* Vvh8>6;*fcr >7>f ;t/# — 3$&IH (spin filter effect) JC£»J 

[0 0 8 2] 

$.t=.. Z.(DAy 9 KM B 1 <DWkW-1$> 3 0 b U -A J: U ^JP^-ffilCtS: 
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5£$*i5£> #&®.mmttmfrbwi&2nz>rty ? fib i K-tyxm^Lftfrwi 

Jf^-rsfcA, *£&AR/R U&W3£Vcm £#sr£:#<iSL 
#3^e>©^-&©ffi3fi*«^iEfl|lCJa:*^5c3fett (instability ) ©RHilft*^ 

* 7\ >f if > y -r s «rfgft#& *; # * l < * v 

temmnz. Ta^^y, nfbsjifciftfcSfcsfiT^s. 

[0 0 8 3] 

7U-«tt»5CDKlB*i^|fffl!JK:ffiflisnT«;S^ 
JP* ftMf* 9 ©MM iz&m S *i T & 5 z: £ f £ 5 „ 

^sfefc-b, H2 UCaVrj^K:, ^Mffc9 A <aMM#£ MIDI'S ziii&blc 
tll8 %/X>fTXJg6©_tK:M^«"f sri:%nflB*e*s. H2 0ic 

, mmm8<DMT*mmi^ *Mtti6 At7'j-iti5 i:©sg»&iK^e&tc 

4£«5£^t^cZ>te©«£JfcUI&v^#T\ mmtt$l6C. ftJift 9 tf»3feaJ©» 
7^1 6 £WM<Dtt1$fr i !bteZ>1& 2 ®/t>f T^.M 6 B. MMM 8 (DMlzf&m 
U ^ttl^ 6Ct7'J 5 ©JgaP S:?Ki!t»lcii[«^3"tirS#3t=b of 
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' ©ussiu&atyKKiRic, 7U-«ffiffi5©'>a!<i:t)-»s:«iTfii, 

±m<D. 02 0. 02 3 KmirJzSttWSk'ZlZ* 1118, 180T 

(D^frT'l*. mmfoV, 19' »##®yBfc***U GMR«lf©l«I 
&fcLT^&<^fc#), ®2 1 Km~f &t>&Mm:lZ}£ i ^ -9->f K U — ir-f y tffa. 

02 1, 02 SlC^-TJceJ^^h-tS^fclCfcU. 7V-«ttl5 

, 1 5&m^iftlcH:0^Xl#|Bj (b^vZ^m lz^m#i%:&'D z. iiifix* 

021 Kxk-tmmskftvte. -y u 5 ^^si«i4 icjt^Tism« 

118, 8 il©^©^m*n;$:{S^i-^i^^T^, ^fcT>A^^S#tt«I^C* 
^©#£3^ £ «fc *; ft Jb $ -& S ZL £ ifi «rtg £ £ o 
[0 0 8 4] 

ttffBm@M8, 8te, liT«!l8a, 8 a Tm&Z tlT £ *j , ^tf>« 

iTi!8a, 8a&, ^«Ta*^i5:*J 5 0 7r>^hn-AiMf il 
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[0 0 8 5] 

en, m2iz^m&<Dx¥y^fr7 r wimmm : ?'K&^Tiz. mmms, 8^ 

v^*i> & GM R®mz k^TXify C#c# Ufcfc#«^©ifc£L#j£a;i £ i £ iz <fc 

[0 0 8 6] 

Ay * Kf B 1 tCiot, a^m^lC^-r§ + Xtf> Chfa£ 
Xtf> : up spin ) ©^Hc£tt£^i^g fi^T^ (mean free path) 
V^#>£*lf >:7W ;i/#-3&IH (spin filter effect) tC J: »J fcf> A^flf 

[0 0 8 7] 

JSTF. Xtf>7>r;i/^-^^ (spin filter effect) ICO V%T^^f 

m 8 x tf y 7^jv -fmrnmrn^- \zn^xAv^^m\zi:^^\£yy^)\y^- 
%^o^*mm^&t=.&<nWk^wmm~£%>*). (a) amz^iz^-r^y^ 

r^tf>tc^#b^ffeSLj -o* y, 8H£tt*K r ^T?ii7 U -iKtt 

M 1 4 ©M^faCW («^.« + ^tT> (±[nj£*t?> : up spin ) 
) *W^>teMn^<£>¥-i%&&4fM (mean free path: X + ) fc, flBtf£#»©^b 
^fat^-^f&^fcT^ (#Ix.tf-Xfc°> (TroI^Xlf> : down spin ) ) 

V^tt, up spin &^ote#«-?-&-t[Bj^ffJ-e^l/. down spin £}#ote#« 

[0 0 8 8] 



4 2 
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y^hn-Aist'fey, i o^o immtmmz/hz^f=.tbv%>z> 0 

[0 0 8 9] 

#3©fc?gJRK:i3V^ti:, 7>J-iSi5©lfil 6t>^hn-AgSt 

ifc^ot, ^(D^y-^£M5&My&w-j;e>£i-£i^c;}3v^ 

(^S*lr'J7 ; minority carrier) fcfc, ZL(D7 y tCiot 
(#»^-vyr ; majority carrier) #«I$IC. 7 U -?8ttJB 5 lC*f L 
[0 0 9 0] 

^2©@tlffil3 c s y Tfe<kt>^i5[=3r^ u r> o£y, 
^ 2 © ® s^ttM 3 c v>m tjj ft izMfc-t z> + x fcf & <fc # - ^ t? > «^i± 
, :7U-^ffiM5icipj^oT^i&u o^y, 3^y7£&£o 

ofc^ffi-et^sL-rs. o*y. 7y-«tt®5icfewsjijfi^js^ tti^nm 

[0 0 9 1] 

7 y 5 ^ £SH 2 ©H3t?8ttJi 3 C IC fafro T S^fc GM R IC 

»2®HSWitt»3c^e>7y-iKttM5^^^m^i:, ^y- 

5 ^ e> ^ 2 © s^ttM 3 c *\ [ri^ e> «^ t. ^m-r § n m d -ft n \z^m 
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[0 0 9 2] 

•efljtasn*. o*y, z.<D-xtfym?-ity v-mnm samite fatfm&v 

o 

[0 0 9 3] 

<£b-cv*fcvMfr£\ #st^pvyrt4. r<D+^tf>«^7y-^ffiM5(Z)^b 

So 

[0 0 9 4] 

se>jc, ss (b) ic^t- J:e>c, 7y-« , ffi»5&fc3fibfc+;*£>* : y-B: 

, Ay 9 K®B 1 lCl33t^T> 3©;^y;? FIB l©WT^Sti5li^§ 
S^^ + b $:#i&bfe^l[gL-t^o 08 (a) * K»B 1 # 

*KV>»^ +Xtf>«^l±, 7'J-ittH 2 5 U •e©Jt®iCi3V^T 

f£SlbTbS;5#, ^*UCfcfc^T, /ty* KJf B 1 MiD¥*©S* 

o 

[0 0 9 5] 
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y, 

4£ £ ftJt -T £ z. h ifi 2> 0 
[0 0 9 6] 

7^1 6 <toT, mt&miz <fc y ^4t§SMttl 2 as <fc tfl;t>f 

[0 0 9 7 ] 

^tt!2t, @Mttf3il, «tt#S!4i:, 7U-iffif5L 

*tej&i,£.G>*>* mmmmmQ' izm^mmh^y ^wtw^irj -% 
AtfUffi^ y 5 ©aiffc%H— *i^jch^"T« kiltie, t&iBfigftflattt* 

[0 0 9 8] 

<fc y <tWBjR»HBttJi 2 y ^/i^^zom^mn 

boo. t8fffi»i©»«MS*y%i«v^2©»«Ma[T«i«iab, tuSH^ 
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[0 0 9 9] 

r<z>u^ Y-A-yvvy. hJiRfcte. ^©TWc^pj&^isr a , Ra 

«tt*2®T«©-ai$€:«LT®ya^T?*Jg#9S:^b, £ e>{C-£©^©X 
gT'&, ®4{C^-T < fc^{C > MfS*JItt9 ©PH8IlC«*TifiJi 8 a, 8 a, fcj; 

[0 10 0] 

£<fctfm@M8 tgCM©!8 a' , 8' #7£f&£;ft£ 0 -^©^ ij 7 ht7 
*>«8a' , 8' fc, 01 ^•rxbr>7^;i/^M#m^^ 

[0 10 1] 

018, 019S:#fl8LT»U<»9!'r* o 

. 01 6{c^u£^i=pjj, 7v~mmB&y&2ffifrbmni£ffliizRmii&M 
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h M ft t=- f£fi £ M W £ *l T V \ £ Z. £ IC & 5 . 
[0 10 2] 

©Wett, ^©^fltlft HI SKZaVTJi-MC, Si*^K©JtlC. Al 
2 O a (1 0 0 0) A^*ST«llSil2 O 0, Ta (5 0) A>bftiT*i2 1 
0, Ni Fe^ (70) fc^Co (1 0) © 2jf#* &fc<5 7 U -flKtt® 5\ 
Cu (3 0) jfr&fcS^MKttSMMM, Co (2 5) #£>fc*B£«tt« 3, P 
t 55 4 Mn 44>6 (3 0 0) 3^fe&*iRgS»KttJi2, Ta (5 0) 

2 2 0©JglC?gj£3*l£:fe©£3*l&. 

[0 10 3] 

*©=a#Wfc**ft#* HI 9lC^-T«fce>lC, Si£«K©JtlC, Al 2 

0 3 (1 0 0 0) !&^6§Tttil2 0 0, T a (3 0) ^P,ft6T«!i2 1 
0, Pt 55 ^n^g (3 0 0) A^MMttl2, Co (2 5) 
H£«ttJf3, Cu (2 6) ft 4. Co (10) ^tfNi 
Fe^i (7 0) ©2l^e,ftS7iJ-ifl5, Ta (5 0) *&ft*filii 

2 2 o©jgic?gjft;**i£:%©£:£ft&. 

[0 10 4] 

Hi 6 0mmT*tt&ti&tfhJ*mxV>rtJi'7M1*&&&ttl±* BL& 

[0 10 5] 

01 6ic^f£e>&c. ■fPT^-r^b^M©^:^ttM2 (p t 554 Mn 44>6 

) ©£S!J*#tt«#tt, 2 2 0t (493 K) £ii^T±#b&£«). 2 4 0 °C 
(5 13K) 5:ii5i:5 6kA/mIii:^oT-'ti:^5= * fc, ♦ BIT? a* 
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(513K) fcii*fTJt#U 2 6 0°C (5 3 3 K) ^i6H4 8kA/mJ 

[0 10 6] 
tt « £#Uffi L £ © X' 2b & . 

<omm*m.* ®fem&m<DT\zKm&&mtfmw.znt=.) mb^m* 

[0 10 7] 

KDtmmUm (2 2 0~24 01C (4 9 3-513 K) ) T'r©«MJ^9' £ 

ft (2 5 0-2 7 01C (5 2 3-5 4 3 K) ) -?«jf £ 9 ' |R 

[0 10 8] 

ZCDtf*. £©*2©*J*fe, 5lsOrifcft3aK:r»4Lfe J Eai«ttJi2©^«|» 
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* if? & S S L tc % £ ic « r £ # pf £g ic & § „ 
^ -r s * ft -r « r £ # t? n & . 

[0 10 9] 

^ZLT?, & 1 ©flWIiSSMU 2 2 0°C~2 4 0"C (4 9 3 K~ 5 1 3 K) © 

ttHfc-r*£fc##*bv\, mi©aR*ysfig#2 2 o*c (4 9 3K) 

3 <nwcim< * b-r, asiKes 3 ©Ms* ie&# 21a ©sm&sik: * »; v u - 

«!£»5©«ft*i«o^H— *leffK:^affcS^^TL*^©W*b<3&v^ 0 — £ 

10iMlII^2 4 0t; (5 13K) I/U7Xl6©5ClM^ 
tt«#ft#* £ <ftot, 7'J- ttl 5 ©^ffc V ^« £ frtf & £ gr £ IC < 
< & m 2 ©m«ya«rK:|Sfia7 V -l8f£JI 5 ©^fl:#|Bj£ 3 ©^ft 

WitimUg.* 2 3 01C~24 OXD (5 0 3 K~5 1 3 K) (Dl&mt.'ttlVZ* 
[0 110] 

^2©i^lMtt> 2 5 0"C~2 7 01C (5 2 3 K—54 3K) ©^ 
H^-TSr £ jW£ bV\, ^2©iji!! ! 1^2 5 01C 5 2 3 K) tltfeSt 
. H/U7Xl6 0DxiMMl#^3 2 kA/mJ^±lC-r<5r £tfT*&&<& 

*L<3&vn 0 ^l©J»«l3SK:r@^Ufe7U-?8tt»5<Z)?Kfl;^|IOS:, Ef 

fcV\ — I2©»1S^2 7 01C (5 4 3K) &jffiit.T*K fctt^lfr* 

>frxi6 (D&mmxm&mt-fe t. & o ttt^f, * uMB-e ©a&jtetfcfc trie 

«fc SB&Ctt#ffi ©^Mbtc j: y ascS#tSfi*©8fcI> £ 31 £i£a r -r © *e» £ b < £ v^ 

o 
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[0 111] 

Ell 7 It. P t B Mn 100 . 11 ^©ieiSJM©P tmm (m) #c#-f££^ 
7*M^i££;n,£J:e>fc, S3ft«ttM2i:iltt7^>f T^JS6©jfifiKS:a 

[0 112] 

2 4 5TC (518 K) £fc&2 7 CC (543 K) T?&£ 

MtfcaW^fcaVrfcCDTf&lK H^Am»2 7 01C (5 4 3 K) „ H^AfrFtt 
2 4 5"C (518 K) T'MlbfctiOT'^S. 

m&m*muLtc i±t=.&, m^m^m<Drizs.^m^mt>mm^tir=.) 

m^m-r%<Dr&v. mmomtz i o^c, m^mmt2 4 (shk) 
-vhmgm l & % (D t*$> z> . 

[0113] 

1$, mi &lZ.i*-§r£olZ. Sim^LK(D±lZ, A 1 2 0 3 (1 0 0 0) ^f>^ST 
i!6il2 0 0, T a (5 0) ^b^Ttl2 10, N i F (70) £ 

cfctfCo (10) (7)2«^£>&£:7y-^<|4JS5, Cu (3 0) fre>3&£#l8tt 
il!4, Co (2 5) ^"b&SHje^ttJiS, Pt m Mn t (3 0 0) y^£>&6 
Mffil2, Ta (5 0) ^e>^^Il2 2 0«5ilC^)SSftfeiJ*©%© 
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[0114] 

19lC5VTJ:o&C, S i S«Ktf>_tlC, A1 2 0 3 (1 0 0 0) ^?>^5T«i 
120 0, Ta (30) fr"E 3 &£T*fc«2 10, Pt B Mn t (3 0 0) 
SMtl2, Co (2 5) ^^>3&S@^affiJi3, Cu (2 6) •frbteZ&ffi. 
«#*«4. Co (10) fcitfN i F (7 0) ©2l*^^57'J-i 

4£jf5, Ta (5 0) ^e>^£^^M2 2 0©JIilC^^tlfe#^CD%«>il^tl 

So 

[0 115] 
[0 116] 

^ttM, zii-ettt&ffiiKga«ttJS2 B m Mn 10N «bu x«, pt, p«i 

, Ir, Rh, Ru, O s<Do-h(D'p&< 1 SlJ^-h©^) -frb&2>&ik£ 
m^4 8l?%*ltfett6 OlW)l±S:iASi:, ^1SI2 7 0'C ( 

54 3K) <Dm2<Dmmm^n^x : h. x „ Mn ioo-i®™^^ L1 o M 
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&Wkffi&Mn*7jk2te<teZ>wzl&& b<fcv\, 

[0 117] 

5 1 8K) (Dm I (Dm^MZfi^T^, X m Mn 10N ©g^^L 1 qWL<Z>M 
[0 118] 

lttl2S:Pt 1B Mii 1()0 _ I|1 _ I1 Z n (fiU Ztt, Pd, Ir, Rh, Ru, Os 

m+n*>4 8g^%*iifctt6 Off i^ffiSK 2 7 0 TC ( 

54 3K) 0DH2©^S§r^oT=b> Pt „ Mn ioo-m-n Z n®^ S ^ L ^ 

[0 119] 

m+nCDJ: U^i; bV^H», 4 8lf%^m+n^5 8lf%t^S 

o 

m+n^4 8l?%*iittt5 8Jg^%$:i^Si:, «Mg2 4 5t ( 
5 18K) ^lCAg&M^foT^ P t m Mn 100 _ m _ n Z n (Z)^m^^L 1 0 

[0 12 0] 
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iftM2?:Pt q Mn 1()0 _ q _jLj (fib, LtiU Au, Ag, Cr, Ni, Ne 
, Ar, Xe, Kr<D$%<D'J>%i< 1 2@JW_h(D5t;^) £bfc££ 

, M^Jt^^i-q, j tt, 4 8g^q + j^6 0lf% ( 0. 2l^j 

q+ j #4 8g?%*ltta6 0l?%?:iiSil, IR&JSM&2 7 OX) ( 
5 4 3K) ©^2©!»#tJS<8:f?oT*K P t q M n 100 _ q _j L jCDjg&l&^tf L 1 „ 

, -^l^tt3C^M#**<BTlT b * e> b < & vn 0 

[0121] 

o 

q + j #4 8l^%*i^fcl±5 8 jgt^% iMfiS2 4 5t; ( 
5 18K) 0ilfflW^ToT^ P t q Mn 100 _ q _jLj©*gfife^#L 1q 

[0 12 2] 

Jf, ^^T?ttf5fflB»/Wr^M6&X 1B Mn 100 _ Ii «BU XW\ Pt, Pd, I 

r, Rh, Ru, O s <D5?><D'J?l3i< 1 SJSiLfc© 5*311) A^«;§^tlfc 

o 

m#5 2K^-%*»*fctt6 0J|?%5:ii5t, ft&a&S^ 7Ot0l2 
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[0 12 3] 

>rr^S6S:Pt m Mn 100 _ m _ n Z n (ffiU Ztt, Pd, Ir, Rh, Ru, O 

, ntt, 5 2I?%Sm+ng60l?%, 0. 2mg n g4 0JR?m 

m+n^52I^l^ c{i6 oi ? %^ § ^ i^Sfig 2 7 0 1 ( 
5 4 3K) ©*2®**«tfoT*, Pt m Mn 100 _ m _ n Z n ®|fft«?#L 1 

0 aoa«»?Ai:ai!iftbc«aiu, fiaa«tt^*ws&<fc*. 

[0124] 

^ T * M6 * Pt q Mn 100-q-j L j «BU Ltt, Au, Ag, Cr, Ni, N 
e, Ar, Xe, K r <D o %V>'Pt& < £ % 1 2 «JBLt©7fcfc) ^bfc^ 

Mft^tq, jtt, 52I?%gq + jg60I^ 0. 2M*%^ 

54 3K) Oi2(OJMIHI| ffoT% , Pt q Mn 100 _ q _ jLj (Dfil^Ll 
[0 12 5] 



5 4 
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mis* z r -e imm%. mm&M 2 , tr > a* ^Mttmtft* 

?^^lrrt1iifBl;t>f7^6^ ffi Mn 100 _ B ( fiU Xtt, p't 
, Pd, Ir, Rh, Ru, Os©e>t>(D^^<i:%iaJ«Jt©^m) 

[0 12 6] 

m^5 2I?%^i T ^ 5i: , iM!2 7 0t (5 4 3K) <Z)« 2 <Z>ft« 
afeff ° T *' tJ^77l6^» Mi Mn 100 . /mB t Llo §ff 

m#5 8 Wfil2 4 5r (5 1 8K) GDf& 1 CD 
aWftffoT *1»B£*«ttff 2 X m M n 10 ^©****# L 1 Q 

ffl©«flr«^^i:aaft Lie <<«:»;, £Mltt»ttfcifc3fe<fc S . ars, - 

[0 12 7] 

m lUU-m ^ 

«*fcLfcfc*, fi*«tt»2feJ:rJf*/WT^Ji6©|Biaifcfew-r llI *c, 5 2 

m*5 2B?%*»t»5t, M1U2 7 01C (5 4 3 K) (D«2(0«M& 
atffaT *' ^^l6^iltSX B Mn 10N « W Ll 0 a® 

m#5 6. 5M^%£ilx.<5£, «M2 4 5TC (5 1 8 K) ©fg 

C <fc J: y < ft*«c*©a tt ^ S < , ^ M *2 7 0 r 

(5 4 3K) <Dm2<om*SM<DmK. HJ6*tt*3«t>ry-«tMl5©«fti:H 

-©^wrciiftsnfey, ^2«i©^[c 7 y -ittisoif^ititit 

[0 12 8] 



5 5 
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% = m = 5 5 - 2«^.%-e*S34:*t*%«F^Lv% 0 

m^5 2m*l t ^ St MSI2 7 0X; (5 4 3 K) ®*2<Z>**& 
**ffoT%, !A>f7.l6 S i|t S X B Mn 10NC ^ Llo 

m«CS 5. 21^^^^^ HftlI*2 4 5TC (5 18K) 
&®&m&ZV%*lZ<%Z^C) mt ,^ < ^ iMl27or (54 3K 

[0 12 9] 

5 5. 2**%T?*4ltf, *l©«Mra*Kfi»«fM2©2e«M^tt«^^ 

^ 6 Oxi^I^i U % J: »; < ft »J , # 2 <Z>M31«^ 0 fcfcfc 

fi«lfi|2ti;H7^60^» i ^ t< ^ G)t% 

o 

[0 13 0] 

*^ «»«ttt»2feJ:0t|R^>fT^Jie««, Pt B Mn 100 _ M Z B (fiu 
Ztt, Pd, Ip, Rh, R U , Os0Hffl^<^ll^Ji2l£(J:0 

[0 13 1] 

WSS2 7 0t (5 4 3 K) ©H2© 
** ,tff9T *' ^T.l6t««nPt |M n lfl ^Z n «>*« 
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■ktc m+n#5 *MZ-2> iMllSS2 4 5t ( 5 1 8 K) (Dm 

But., -^iBj-ffi^mM^^&^^^o&so-e^^ b<^vx c 

n#0. 2J|?%*iT'fe§t, 5bmZ(DWittUZl:Z>-Jj\i*l&&M%S& 
MR<D&m^^ft-tftlzmtl*^a>T*ftt. L<fc<, n#4 0l?%$:IiSi: 

[0 13 2] 

KHBS3ft«ffi»2fe«J:tJf«/W7^»6^ P t m Mn 100 _ m _ n Z n 
bfei:^, •JfiJ^JtS^'Tm, 5 2l?%^m+n^5 6. 51 

^•%, 0. 21?%^n^4 0l?%T*fe-5Z:i:^<J:yjft 
[0133] 

m+n^5 2l^%«^il, H^ISl 2 7 0 TC ( 5 4 3 K) ©120 
ittlfeffoTti, P t m Mn 100-m-n Z n ^Sfc^tfL 1 Q M&Mmfe^t. 

m+n#5 6. 5gWii^^ MM2 4 5t (5 18K) 

^1 6 ic j: s j: u *^©^t±/h $ < > mmmum. 2 

70TC (5 4 3 K) 0^2©iM0^tC 3 # 7 U -«ft£S 5 ©?K 

n#0. 2]g^-%7Mi , T?&££, 5cigZ©^;&BC<J:£— ^ft'ffi^SI^ 
[0134] 

JglC «fffiiRlfti8ftS2feJ:tJt»yt>f T^S6««, P t m Mn 100 _ m _ n Z n frb 
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0. 2I^%^ n ^4 0S?%T*fe5Ifc3!)Uy^b^ o 
[0 13 5] 

m#5 2|R^%*»T?&S£, fM3i^2 7 01C (54 3 K) ©f2©^ 
afeffoTfc, I/Hrxl6^ t§ P tii M„ 10N . n Z n L 

m+n*«5 5. 2If%^§i:, **&J1££2 4 5TC (5 18K) 

ami comymitft -ot=.m^\z, siisi 2 0 w>f 7^1 6 

©*ttti*«WJ:y*.*«s<ai**iC*©3iH;^ a< , .JM*ti9S£2 7 or (54 
3K) ©*2©*«63©.gic:« H**ttJiS««7U-*tt*5©«fl;i:S|-©* 

[0 13 6] 

n " 55 ' 2 0. 2JR-f%^nS4 0JR^%Tf**itf, 

«B9i»C£mttt« 2 ©a&A^tttfiXtflRsw 7^16 ©xi^^i^j: y % 
J: »J < & y , IS 2 ©i^IliffofctfcSWI 2 fc*7t>f 7^1 6 ©£ 

[0 13 7] 

fiSMttt»2fiJ:tJP«yWr^*6^ Pt q Mn 100 _ q _ jLj «BU 
L&, Au, Ag, Cr, Ni, Ne, Ar, Xe, K r © 0 *><D'P& < £ % 1 
«*fett2a«J:©3fB*) fcUfci:^ HWifcfcwtQ, j 52M^%^q 
+ j^58I?l 0. 2I^%gj^ioi^%t$, 5 r i: ^^L / V^ 
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[0 13 8] 

q + j #5 2l^%*ltfe5^ mmmUmZ 7 OX: (5 4 3 K) (Dfg2© 

isii?:i!oT^ mmm^^r^MQ^mm-r^p t q Mn 100 _ q _jLj 

q + j^5 8i?%&i^i:, mmmumz4 b-c (5isk) <om 

1 ©^a^^ToT*. frf§HK3§n&f£« 2 £flff£-r£P t q Mn 100 _ q _jL j 
[0 13 9] 

t&iass»Ktt»2fej:tjPift7^>f r^»6««, p 1 q Mn ioo-q-j L j 

0. 2I?%S j ^1 0M^%T&£;i£:#£ W£ bVA 0 
[0 14 0] 

q + j #5 2m?-%ftffi~Z&Z>£.. WM2 7 0TC (5 4 3K) ©12© 
W^ott, lufH^-fT^M6 Wt5P 1 q M n 100-q- j L j 

q + j#5 6. 5m*%*MZ-2>^ WSS24 5T3 (5 18K) 
7 0t (5 4 3 K) <D%Z2<Z>m®>m<Dmz. S^ftl3^7'J-itl5ffli 

ftiiii-o^ioiic^bsti^y, mzomwmvmz. ? u 5 omt^ 

I«J £ ©Jti&'&M 3 ft t & it3£^ ft K#a;ii£ < & § <D "e$? * b < & v 



5 9 
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[0 14 1] 

HiC, t(il&Rm&&M2iS&Xf1&rt'<(Txm6ifi. P t q Mn 100 _ q _ j L j ^^ 

MmitZlTjk-t <l. j 5 21?%^ q + j ^5 5. 21 
-?•%. 0 . 2 ^j^lO 31 £ ifi <fc y V Vn 0 

[0 14 2] 

q^5 2l?%*it^Si:, MI^2 7 0TC ( 5 4 3 K) CD^2©i^ 
SfcffoT*, l;H 7^1 6 IrMtS P t q M n 100 _ q .j L j ©IS&te^tfL 
1 0 M<Z>^TO^£MHtLlc< <fcy. jR«8M$4$tt«:a*3fc<&5. fiPt> 

q + j^5 5. 2I?%^I^.Si:, 1MM2 4 5TC (5 18K) 

com i ©^s&^fofe*^-^. BLffl&&M 2 <D&ms&&nifiwu rxm 6 

fey, ^2(Z)i^ra<Di^{c. 7U-^tt«5©^b^i«i^@^ffi«3(D^i:^ 

1*1 £ & fa \zWx.m < & £ T*ft £ L < & v > „ 
[0 14 3] 

«£o T, ^^ffijf 2 £ £ tfA>f 7X16 ©JisBMJ&Jfctf 5 2 ^ q + j 

2S55. 2Jg^%-£&y, 0. 2 I^/o^ j ^ 1 0 ^/ot-fetlll 1 1 ©i^ 

inicsMttS2oxMMi#Avu7xi 6 ©3cm^^#«fc y fei: y 

[0144] 
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TXM 6 OMnlli *; < 1"<g> ;r £ IC J: *K fg 1 ©MS^OW^©^^ 
[0 14 5] 

■f&*>*>, IB;Wr^i6^ X B Mn 10N (X^, Pt, Pd, Ir, R h 

^6 0j|f%) 2)>e> U H3iH§*ttJi2 X m Mn 100 _ m (X^, 
Pt, Pd, I r, Rh, Rtu O s © o %<D'pf£ < t % 1 SJ£A_h<Z>7t;ig, 
Jtfciarfm^ 4 8gH^m^5 8l?°/o) ^ £ %tZ>^i£iL 1"£ ^ £ b 

[0 14 6] 

^>fT^M6<Djm^?:^-rm^ 5 2g^%*lf t<«6 Ol^%l:ii 
01 7 lCzj^"t"<J: "3 &C, i^lMH2 7 0t (5 4 3 K) 0f 2fflM$: 
ffoT%, «/W 7^16 S:«l«-rSX li Mn 100 _ a| ©|gS« : J : ^L 1 Q WL<DMWl 

$t*iJS£&2 4 5 t ©I 1 ©M 5:Uo t ISIlttl 2 5:«t 

«x li Mn 100 _ I1 ©jea*^L i 0 m®M%m^£.MmftLK< <&u, 

[0 14 7] 

ioT, il®HMM2 4 5t ( 5 1 8 K) tf)f§ 1 ©HWBsS&fTo fcfcUl 
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<, *^2(D^ifiI^2 7 01C (5 4 3 K) GDffl 2 ©H^Wl^To feftJC 
SSHKffi* 2 <B£«J*:£tt?K##«A>f 7^16 ©£*JS:frflHK# J: U =&* 
t<3Et6J:^K:, SMttf 2®«t (5 2l^%^mg6 01?%) 
>fTX* 6 ©jfififtjfc (4 8g^%^m^ 5 81^%) ©ISH©*^^*^©^ 

[0 14 8] 

Hftg&Il&S J: f& 2 ic £ & * ©fiSHKtt M 2 ffi£#y£-S-«£J?. £ ^ 

[0 14 9] 

M^ffi^#5:^Mt:^fc»^t^lRl?:^S ^£#fc<, g^f!3 (Dmitftfo 
ft x A - X ic ^fl: -T £ i: # «f ffi i: & £ . 

[0 15 0] 

, P t m Mn 100 _ m _ n Z n (Z#. Pd, I r, Rh. Ru, Os0^ffi'>&< 

6 0Jg?%, 0. 2l?%^n^4 0l^) -t)\t>teZ>&±£ S3ft«ffi® 2 
P t m Mn 100 _ m _ n Z n GfBU Z£, Pd, Ir, Rh, Ru. Os©^ 
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[0151] 

i;Hnl6ffli^tm+n^5 2l^%*ifb<li6 0^%$:® 
^3^2 7 0r;©||2(D^ai§:^f oT*, i;Ur^l6?:M 

-rsPt m Mn 100 _ m _ n z n ®m« s Li 0 M©MJ&^\h30P.Kt:bic< < 
cD-e^j* b< &vn 0 

b<&V^ 

[0 15 2] 

£ fc. K$m&M 2 <Z>jSfiJ&$:5tt" m + n jfi 4 8 K(i5 8 

mst, iillfil2 4 5^C (518K) (Dm 1 ©H^SS^To T *», 
ittl2S:Mt5Pt 11 Mn 100 . M Z n ©*gS«^L 1 Q 

b<&v>„ 

^lffiM2 0|M$:^tn^O. 2l^%*it*fe5i:, ^Z©^ 
n#4 Olf%S:i^Si:, — ^I^Itt^Slitg^lK^fiT b * "5 (Z>*^»* U 
[0 15 3] 

iot, I10i^IfiS2 4 5TC (5 18K) (DM 1 ©l»«3?i&f?o fc«»C 

<, ^2CDM11^2 7 0t (5 4 3 K) tf)fg 2 0W5:l!o fc^tC 
2 ©£&^:frtt«B##i«/'W rxi 6 <Z>£gU&£tt«»#.I: y fc* 
^<&£ £e>lC, jR33H8ffiS 2 ©JffifftJfc (4 8l?%^m+ 5 8|§Wo) 4: 
*gfA^TXM6©JlB^it (5 2l?%^m+n^6 0]i?%) ©ttH©**^* 
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[0 1 5 4] 

SMI 2 ti/t>f r^i 6 ^g-wt'^Lfci^j: 'j mio 

[0 1 5 5] 

©x$IM#&i&l?-i:y =k*£<T*^. »2®a!tfra©IRJc, SSHKttJ* 2 ®^t!l 
&£Mt * fc ttfifcft* ft fc^x. £ d # < . S^^ttM 3 omtlsfa 

££>lc. «2©HR«iaifeK:, S»«lttJi2CD^i!lll*tt«l#S:i»^>f 7X16 
[0 15 6] 

&&ttttff 2 t«A>f 7X1 6 L/ VNg(I<Z)^^^-&tt, *A>f 7X16 

P t q M n 100 _ q _ j L j (fib. Lti, Au. Ag, Cr, Ni, Ne, Ar 
, X e, Kr0^ffl^<fcfe l«*fctt2SJeHJt©5c3R. JK^Jt'^^-T q 
, j 2>\ 5 2 ^ q + j ^ 6 0 0 . 2 Jfrf%£ J = 1 0 

U Kftl84£Jf2&, P t q Mn 100 _ q _jL j (fib. LHu Au, 
Ag, Cr, Ni, Ne, Ar, Xe, K r ©■i'feCD^fc < 1 8* fete 2 

ajsu:©7fisfc aflj&fcbfc^-r q . j 4 8 m*%£ q + j ^ 5 8 0 . 

2l^%^j ^ 1 0M^%) ^^ftS^fctfilil^ff* bV^ 
[0 15 7] 

«/X>f 7X»6©J|fl^€:^'r q+ J 5 2g?%*if b<ti60l?%5: 
»iSl2 7 0lC (5 4 3 K) 0i2©i®15:ffot%, 8Lrt>f 
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7^f6?:i^P t q Mn 100 _ q _jL j O^WL1 0 MaMmfe*^*. 

£ b<£V>„ 

[0 15 8] 

^ fc, S&MiJi 2 Q + J 4 8 «^-%*»^ b < it 5 8 

|fti!gS2 4 5iC (5 18K) ©fl 1 ©JKtfMfcffo X BL 

mm&m 2 zmm-tz p t q M n 100 _ q _j l j l i 0 s©im^a 

<fc b<fcv\, 
. jtfi o -^\%&&m&&mR&{&Tvxv2Lo<z>xft$L 

b<&v\, 

[0 15 9] 

iot, »i©»«iiif2 4 5r (5i8K) <Dmi<Dmmm*ft^frmz. 

M20|«lIi&I^2 7OTC (5 4 3 K) ©fg 2 ©Hft*L3I€:f?o fciUC 

£<&£<fce>fC £3ft?8ttJ§ 2 ©«/£Jfc (4 8l?%^q + j^5 8^%) 

7.XI 6 ©ftEj&fft (5 2l?%^q+j^6 0l?%) ©^ffl©*^e># 

[0 16 0] 

<fc*K £3ft8ttJS2fc«/Wr:*»6 &ra-ffifir^j8bfe»^J:y : feu f 1© 

^a^fe <fc 2 <Dm#m& c £ w * ©£3£mjs 2 ©^«*s^«i?- 1 » 
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[0 16 1] 

m^mn £ t=. itmtj; \%*$zx.z> m&m^m s o>m^ ft 
z&miz m%. v Tzl £ * . 7'j -w&m 5 ^ mfem&m s <Dmit^m^m^^^> 

ft* A - Xfc^ffc-r S Z. H nffg £ & Z> o 
[0 16 2] 

r^tC, ^Jg^ffi© J: O C> t/>tf>f>^7i'JH>KI (synthetic-ferr 
i-pinned spin-valves) £ ZftfcWZ 1 ODH^ftM 3 A 35 ^tffg 2 ©H^ttJS 
3 ClCfcttS. r;ft^<Dig|J?£ J:tf£3MttJi 2 {C*ft<5fl 1 ©MlfC^tS 

[0 16 3] 

i: z: 5 t*® 2 tc^-rm i <d mmm&m 3 a & <t x$m 2 <DWfem&m 3 c ic^£ 

*K afrffi^^-^^ hOD^C^Sli, £&frUM (Ms) £jgUf: (t) tZfrttfc 

02ic^mi<z>@£^M3 A£|g2(Z>@^ttS3C£:te, |f3C*m, m 

7L\ZCo^ NiFe^i, CoNiFe^i, CoFe^iT^^ 
: fo^2©H^attJ»3 C^MJPt P 2 f l©ItlttM3A©IItP 1 <fc 
*J %*£<j£jEiB;£;ftTVx£fc#>{C. ^2^®^-ffiM3 C<Z)##fll ©itlt 
13 AlcJ£^^t-*>h#*£<&oTV^„ #§g5£^ffiT'Wu fill 
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J£«H£»3 COimmt P 2 J: yj^JgjfcStiTV^Tfc.fcvv, 
[0 16 4] 

litis * fir (/w h^rsj ; KUKftstirasy, #itrai3B 

0^Y^(njCSfe$ti^c ifrlHmi©H^ffiM3 AO^fb*\ EatY^ 
[SjlC@££tl3£. »*^I3B &^LT*flBl-rS^2©@^ffiS3 Ctf) 

Mitte. miv mfem&m 3 a omit t ^n<ovmv m%. $ tie . 

[0 16 5] 

M3C©m^JttP 2 SraiiEftLTfclK (f lCatittlCl^tPj ) / 
(fl2©@5eMUf<JDlBIJiEt P 2 ) 0. 3 3-0. 9 5, &£>V^3:1. 0 5 

JtfBiMmcfc^T&fgl <Z>H£?8tt»3 Ai:f2 0@Ml3 c 

r©fll tf>©5»l£JB3 Atf>IIJi£t P 2 ^J:^2©@flttl3 COM^t 
P 2 io~7 0t>^hn-^oTOt, }fro3li ©0glttI3 A© 

[0 16 6] 

JilB^ffll^TjiiEJC^jfc, fc«fcrHW&§Mp-*tUi, ^<tt)4kA/m 
£Lt<Z)£&$g^# (Hex) &#s::*:#«rtBT?&&. r ^ T*£g|^iir^# £ 

SO^Htfty, «f3B3effcl§-&«BJ?. (Hex) «u S3fi«ffi»2ii»l©iafe?8 



6 7 



mtE# 2000-309 1574 



#2000—025659 



[0 16 7] 

&t=.*mnmmT*it, mm <,mia>m%m i &mv>mm.*. p 1 ) / (f 2©@t 

«KttJf®JRJ?t P 2 ) te, 0. 5 3 — 0. 9 5, ^SV^ai. 0 5 — 1. 8 (Dm 
ACDjgl^t Pj fci2 0@Slftl3COl)|t P 2 iltetfelC 10 — 5 0tf-> 

Jlfa^HWl?. f 1 ©SSlftl 3 A i: ^ 2 CDiSlffil 3 

commit. ^it?ii0iMi3 A&mmt p x ti2©isitti3c 

£fc_Lga«gffll*[<Z\ K^tt^J:tfJg*T?**ll«iJI^«# (Hex) 

<X'^snmmiz > ar/r dgj^-rb^) %iS<^s;i£#«rfgi?&£o 

[0 16 8] 

H:^«1tff 2iibt±lb fc*b*©-&& & ** -5 d T% fulSSH 1 CD 
t!3A^j:^20 S 3 C CDfifrfbttJK ZMWlZ %^LTio^il^ 

[0 16 9] 

L**fettr85»l ©Mttl3 At|20@^ltt!3 CiKDHJT 
#P8lMir??&Sfc, »l©@j£8tt£»3 A ©Ms • tPj 0&^-*>h) £ 
, f 2©@^lttl3C0Ms • t P 2 i:*«HCiifcJ& »J, 

i«sa^ i c7) mfem&m 3 a ©ss-fb t m 2 © a ^iKtt® 3 c <DWnt n wrjs 
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^E-^>h*) ##< &Z>Z.£K£ y, tit § 7 'I - ^ttl 5 ©ift Offif 
#£&»HK:iBtt , T?£fcv^«K ftifH^ 1 <Z> MsEM^M 3 At^2© 
3 C£G>2feSI*S#lKJ?- (Hex) £<fctf AR/R&=fg$gK:<firF-t&o 
[0 17 0] 

(Z)|gff.tt£jilE'ffcLTv\£#, -^©ffilMifctf^-e, ttrSa^ 1 (DMMffi&M 3 A(D 
mmtP 1 i:I2©@Ml3 C<55MJ»t P 2 * 
flttfHCti, 0. 9 5—1. 0 5(Z)ffiH^^a)!^ji:JtS:3SiE^®H^e>^l/TV^■5 

o 

[0171] 

*£?8#i0 &»£3*5£&lKtt#**&«fflbfc*^lcB:, ^1©BMI3A 

#<D#fa££t)^co;fc£££^iEC^b&v^, Ii©@»f3A©ifb 
i3<J:^2©@^SM3 C©MlC^|oI^tSc*^#<^ofey, V^iiufB 

[0 17 2] 
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mi] 





(i) 

fe{d8~80kA/m 


(2) 

;&^8~80kA/m 



















[0 17 3] 

milt. %1 (KWfe-W&MZ A©M s - tPj I2©MS13C0M 

s • t p 2 j:ij%/i^^mmmm(Dm^^ m^m^p(Dmiumm<D^^^j: 

T$*<Dl5fa*^£7LZ>Z.ll\Z. ioT, fgltf)@5£^ffiM3 A J: tffg 2 © @j£^14 

^1© (1) 8 — 8 0 k A/m©iil:^5i:, Ms - 

t P 2 <Z)^^v^2CD®^ttM3 c©^ffc#3tB2lftlc&U, ftffHSg2 tf>@5&g 

ffil 3 A ilf 2 ©i^ttl 3 C®^05CI*5^ (RKKYTOffl) fCjioT 
. BffSB^lCD©^ttM3 A(Z)Mtt. tuSB^2©@^'ffiS3 C(Z>M:lC;*fL 
TCTfflC&S,, H^tlC. ^1© (2) T*&. 0^|tfl{C8~8 0 k A/m<D 

[0 17 4] 

r r T% ^Jiiff i © ® 5£MiJS 3 a a>mik £ m^tts fate ftttJ:e>£-r<5t§ 

So 3©^i (i) ^mzm^^nr=.mi <dm&^&ms A<Dwat\t. 
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[0 17 5] 

£z.ax*mi izjjk-?£oiz, M#mtpizWMZftz>mWi<Diz%zi$. 8-8 o 

feSi: Ms • t ezMNS^Hje^ffiW^M^T*^ &sa< SWT, 

(RKKYffilUffl) lC«j:oTMTOlC^^,e» 2 «tf>05£MkJStf>M;# 

^fI:S:^iElc^:W^m{cM-r^ifc^T^^<^eo tot, *^»ffiT» 
8 0 k A/mi*±(Dmm<Z)*l&Z *> MlE&^H^ bTV^o 
[0 17 6] 

r.fc#T*£j&v*;fre>T&s„ 

MtteSMffil2 Sftfflbfe^Tffttitf, £©J:3fcfi&?Ktt*t»&« 

tlT 1^5 N i M n£-^& if*mm hf=.m&T*%M% *SffiX°2bZ> 0 
[0 17 7] 

<D <fc e> Kl*IIJt^«n? tt, 1 © @ 5£«tt» 3Atl2(5 H3£«ttS 3 C 
tO^JtSr^iE^Hl^lCJlXfe^^illCioT, (Hex) 
#<T£, fill ©0^1413 Ai:«B2CDH)£«ttJS3 CGHKftfc, l»fl9JCfe3c 

$ izmmmtp(Dmm(D±% s * <fc <z># ft satjEtcMffir-r s z. z. ic £ o t 
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[0 17 8] 

, IfiPftnBMfcM s tt. mi. ot Or-;*^) t?&»k ;t;i/^if©Cot'$Si:, 

MlfW&ttM s lift 1 . 7 TT-&£Jr £:#*l£>;JlTV*S„ tot, KfENiFell 
©1^3 0t>^hn-^^i^ tusBN i F elCDi^WH 3 

mm(D^^mmnmhmm,^mm<7)^\ f ^m^mm¥mwmm^ifti,xR 

[0 17 9] 

ssaiKttKiic^iiaHKttiiJiiR^- (Ni, Fe, co) ffiT&mmti&siLto. 

[0 18 0] 
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[0181] 

#®ic^tfcM*^^i/^-r <> r ©^«)ttfsam i ©H^ttM 3 A<DmM,mi£ 

mmt. Hl^©j^^t P x lCit^T/h$ <fcoT^&„ U^Li&IE^l (Z)®^ 
ffijf 3 A©^6«J^^*vJn$ H2 (Z)©^ttM 3 C £<Dm^ 

&mm m^-^yh) M#*^<&y-r^ mmmi(o®fem&m3Aiz& 

[0 18 2] 

•ttet>*>*mmj&M<D&z>\z, mi (Dm^m^ms Az.&m-m-esz.Wk^MR 

$:^$tiSfc«5lcMa§:^fr^S^ttM2 OTU ^lCDH^ffi 
M3 Ai:^2©@^««3 C©^b^ffi$: ^iU^ffilC-refc^iCtt. fufBffl 

mm i <o mfeM&m 3a^^2® 3 c <Dmm,wmm<z>miEfo 

[0 18 3] 

m&l>fe£olz. ^ 1 (D@M1 3 A i:^ 2 ©igittl 3 C ©i^fi5II 
\z$>Z>mmMtfte^H. mtftMtey^VftMlzteteV tc< <, £fcfglcD®5t 

^£Ji 3Ati2 ©h^-bim 3 c (DM^m&m&mtfizg < & y i-£~T ^ 

M3 AtLmz&mfeM&ms c<Dmmst£mv&t>iz, (mi (Dm^^mcom 
^mmm) / (m2(Dm^mmm<Dm^mmm) n^^m^mmmit^m^ 0 

. 33~0. 9 5, &£V>&1. 0 5 — 4 CD^ffl|*|£-e&<g>r 1^., £ 

ttftm-viz, m 1 ©sjt^ttjs 3 A<Dm%Mmm& &nm 2 ©a^-ttM 3 c 
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©flB&WIMttf l o ~ 7 o (t>^bn-A-f^5) cD^Hft-e. ^o^i 
[0 18 4] 

tL\ f *?m%L&im : m}£<z>Ui$o. 53 — 0. 95 &£v>&i. 05-1. 8<d& 

ifcfcJtgB^HP^&oT. Il©Ig«tt»3 A©?KA»JRJSli:fg2a)H5t« 
4£®3 CCOS^^liilfelC 1 0-5 0 (^>^hD-A-fX7) CO^H 

[0 18 5] 

^mmmmx'it. ii©@Mi3 Aii^2©igifti3 c^naic^ 

"T <5#iM&4£tf ^13 Btt, Ru, Rh, Ir, Cr Re, C u (Dz> I U$>& 
[0 18 6] 

dt-f^<z>tB^KifewsiJraa*?Ke*n®3 BCDttJscti. 3. e~9. e>*->^x 

/mJ^±©£$ygl§H&# (Hex) £#£^£#-5Ttg-£&So *fct&12#MKffi* 

I^jg3 B<Djg|j^&, 4 — 9. hu-i±(Dffim\ftT*i&j%znz> so 

k A/mje*±©SS«*S^l»l^«:»* £ i: T? <Z>T? J: »J flFS b V>. 
[0 18 7] 

EfiStjUe^flBllit^ffifigKlfiT b, ttfffiSI 1 ©HJtlK'ffiJS 3Ailf2 ©HJfciKttJf 3 
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[0 1 8 8] 

6}i<DmiZAy? K«B 1 J: y % l/W7Xl6^f,©7'J-l 

*R»AS^©««S£i3fcffc*s (ar/r) &«fcyi$j±3-fr*;i 

, #^Efc£^&cfc;i&? £ /t/i/*/Wi?w -fX©4>&v>&©£ 
tfiitms. 7 'J -Ifil 5 Itill 

8 , 8 a* e> 7 y -igsttjs 5 ftrnz^m-t ^^ajtjfe^szt^ttsfeft, 

*>f K»J — 5*-f >y$rB&ihf srtm, KftfiB**S©l««f«ftK:«fcy-JB 

[0189] 

«i!8. 8#, 4>fc<fc%, ^y-^ttM5<Dm®^|Rl|^{i{C^*$tLT« 

K^T«»S#i3Sfl#S (AR/R) trfffr»«ft9 ^tgS8, 8 

[0 19 0] 

$e>iC, «ttl2J3J:^lAM77,l6^ Pt, Pd, Rh, Ru, I 
r, Os, Au, Ag, Cr, N i © 3 *>©4>& < £ * 1 fcfct 2 M&>±(Dk 
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ft n ft y . it^tt jc«nfc^if>^^ ^Sf^^i^- n ft z> . 
'p ft v * ft n ^ if > ^ ;i/ ^"M ik&jr^ t. * z> z. n & z> . 

[0191] 

r © <fc o ft * visAjv^mmmm^m^mmijVkT* &3§uKttji 2 £ 

$£/-*>f TX® 6 IC, Pt, Pd, Rh, Rtu Ir, Os. Au. Ag, Cr, 
N x(Do^(D^Pft<il^bim^r=.\%2mZk±<D^m}l. Mn fcSr-g-fr^fc^ 
, tJfffi^©tt«S:ffJfflbT, lKBCDl»jl!t3a-eia3e«lttM3©lK'ffc*fil€:HS 

£.&m-?z>jjfaizmz.2><D~z\ mj£m&m3<Dmfc^\%izm&mit j 3-x-z>z£.ft 

[0 19 2] 

irfgBJgl 0D@^ffiJi3 Aili20Mttl3 Cfc©ift^S¥l?t 
M (^niU^ffi) ilStlfcS/^/IZT^ v9 7x-V tf > (synthetic-ferri-pi 
nned type ) Lfed illC J: y, ^ 1 ©W!:iotagittl3 i: Lt^i 
^i^#(Hex) £#£>r il^oflBTffey, 3£2©|&*Q ! 3l£fe;i&o'r 
z.<DmMm&M3<DMfctfM< z.Htfft^fr£>l^ Hj£«ttJS3©0j£?Kffc 

si 3 Act^M^ 2 ©a^ifti 3 c ©§i^^t# t i: <t u , ms. 
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[0 19 3] 

tmmiz. ^»«if£®, ^u-^tt« 

#7£j&£*l£/tfhAM (Bottom type ) SfelC, fl© 

■fe^W y^7iU tf> KM (synthetic-ferri-pinned type ) £ 

3 ©§g«?M tf> X tf > :7M#I!HK£CS&^ IZ fe V > T , ffl 1 HJg^ffi il M £ £ 
S'>tf-f?'^7x'j7 , J-I (synthetic-ferri-free type) 
&£„ 

[0 19 4] 



7 7 
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b j: y«,*>f r^M6«K:Kwe>*iT«iiS»®s 1 jcgattstu 

[0 19 5] 

gltti3A, 3C^^C^T*$4l5Ii:AWtL<, M*.fc£N i F e 

Co. CoNiFe^i, C o F e C o N i &±mz & y JgfftStU 

#JCN i Fe-££J:yjgJ*Sft*ifc##*bV^ 

#«ffi»f»l8IJ*5Btt, y^S*l*%©T?. Ru. Rh. 

I r. Cr, Re. C u <D t> <D 1 fcttift & <D&&fr £>JgJ*S tlS - 
#£L<. #tcRuK<fcy^J&2*i£^i:;&W£bvv 
[0 19 6] 

I27'J-ittl5CH SHBtt*****^*:**©*^ i|17'J-atti5A 

Kx.l0iFe^, Co. CoNiFe^i, C o F e CoNi^if 
KU:y^Sn«%©'C*y. i Fe^i:yjgjS3*l<5;ri:tf0*bV* 

o 

•r zmfct -t z> z. £ % »rtB-e& -& 0 

[0 19 7] 

*t=., »2 7U-«ltt»5C©J¥a t F 2 tt, f l7'J-OT5A©^t 
Fj J: y %JS<JgjS3*iTV*<&. 
£33. I2 7U -^-f4jS5C©JS$ t F 2 It 3 0 — 4 0*>^hD-A© 
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(ar/r) ^<tsrt^f&< 

&£©!?$?£ V< 

J^l 7'J-iattM5A0f$ tFj &5~2 5>T>^X hn-i*©^H"e 
[0198] 

mi 7U-^'l4M5AfeJ;tJf||2^y-^ttM5C©||jfD^fc?:^tl j e 
4XM X , M 2 tbfctt, ^1 7'J-lttf5 Afei:tjt||2 7U-^ttM5CCD 

&M,mmmz : £ti'eftM 1 • t F r m 2 • t F 2 i:*5„ 

tt®5C©l8&KNRJS£©B8«€:, M 2 • t F 2 >M 1 • t F j £ f -5 J: 5 JC#J*S 
■ [0199] 

f 1 7 'J -^ttf 5 Afe 2 7 'J -IttS 5 Ctt, *B3LJC^!H8tt 
ttKJ^SnTV**. f Sg2:7y-?gttM5C©M:frft#W?>f TX 

® 6fC£ yHa«x l # fate Sax. £>*i££. Hi 7U-lftl5 A©iMM 
zkX 1 ^ffi£fcM~%\vlK.3MZ.i=>ti& 0 

cir^. « 1 7 y -«tti 5 Ao«ft»Kj?i:«2 7 y -«tti 5 acd««» 

mmH<DW&t>\ M 2 • tF 2 >M 1 - t FjfcStlT^SZl 

5^lT{if2 7y - Witt® 5 C ©flfrffc#3£# L J& 7'J- ^tt 

® 5±^cD^b^r&f^s^x i ^iftrfciiiL&tis- 3©£:§©-7y-i^tt® 5© 

2&»10IJ£tt, (M 2 • t Fg-Mj • t Fj) £&Z> 0 

z.<d&oiz^ mi 7u~«itt®5 Atf 27>j-ra5Ciia, -en-en© 

«ft*^iR¥ff*l«ai:3ifc*J:"5tc J R3ft«ltt»tc^sn, ftiftiffli 
»»«EJS©M^M 2 • t F 2 >Mj • tF^StiT^IH^e), A»7i 

yfiBttttJKfcsnT^*., 
* fc r n tc j: y , 7'j- ^tt® 5 (Dmtjjfan ®mm&m 3 ©aw;* r^j t ^ 

[0 2 0 0] 
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[0 2 0 1] 

zomffiRMM S 1©JS£«, 5 — 5 0 Ojtyy* h □ - A©^HCig^$*i 

m^icfc ^^M^ffi^*^ < & »; -t^x, ^ y -m&m 5 ic^s wsikka: 

stability ) (DmrntteZ^Jb? S\41fy J -YX^##g£-T3 "TtBtt 
[0 2 0 2] 

MMS lt©#®#^lC^T;K^>5>^;i/|tM£^U :7 U -MkJg 5 
[0 2 0 3] 

[0 2 0 4] 

i©«**#€:»fc-rilfi»«-»i:LTtt, a-Fe 2 0 3 , N i O, C o O, C 
o-Fe-O, Co-Fe-Ni-O, AlgOg, Al-Q-O (rrtQttB 
, Si, N, Ti, V, Cr, Mn, Fe, Co, N i — m&>± 



8 0 
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) , R-O (ntRttTi, V, Cr, Zr, Nb, Mo, Hf, Ta, Wfr 

bmmtsti* m<oWtitWk, ai-n, a i -q-n dr-eQ&B, 

Si, O, Ti, V, Cr, Mn, Fe, Co, N i ft*— SJSJLh) 

, R-N (3It'R{iTi, V, Cr, Zr, Nb, Mo, Hf, Ta, W^b 

[0 2 0 5] 

*&*n^#&c j: y , S3 ic^-r x i ^[pfficStA "btife 7 u -«rtSJ* 5 <z>«ft:fr fatf 
litst, s^Y^ioi^M^[Br^®^$n^2©©^f£«3 c^fth 

©M^-em^m^-fbl/, i©«ASm«©«ftca£^<«ffi3Eftfc,fcy, 18 

[0 2 0 6] 

i 1 7 'J -Itti 5 A©l»ff i:S2 7 U -^ffil 5 C©1^1 
m£<Dm&t>\ M 2 - t F 2 >M 1 • t F 1 i:$ntV>60t% 7'J-iffi!5©X 
^>7Dy7°i#&^t<tS^t^§S. 

Olttl©^^^ £ ¥fr*l*J<£>*W^# £ Mi L fe £: £ ic, fffiTj (D^ttJgcDa 

[0 2 0 7] 

B10K1, 7 'J -IttI 5 0M- Hii©f^E$:^t„ r<z>M-H finite, 

Sfcfc, 0*. F n*aVr£PPHU ISI1 7y-«ttt»5 A©«ft*lfiI&*U F 
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XfatfiF 2<D%fa<DRtt%fafrbfttlttfoZfa^ mi. SIS 2 7 V -HKttJg 5 
[0 2 0 8] 

5 A©i^wifti2 ^ y 5 c (DmMmmm t <d 

BSffMj • tF r M 2 - t F 2 S:aLiCiWi , r*c:i:lCJ: 7'J-ittl5 0l^ 
«r*^»J«ff (M 2 - t F 2 -M 1 - t F x ) T*££©T% it^&:*££tf> 

[0 2 0 9] 

*mMMMiz.&\,*xi$. MifisijctoT, m^mmmz^ 

•t&-hXt?y (_tfHl^Xtr> :up spin ) ©ll^lCfe^^TOgg^ ( mean f 
ree path) &©&L, Vfc^S^SHHif^MI (specular reflecyion effect) IC 

£v x¥>x)\,y-mmmm^m^izjs\,\i:. ^^ar/r mmmtm) 

[0 2 10] 

JKAT, HUffjEtd'^J:^ (specular reflecyion effect) ICO V*T§fcE!l?"f".5 0 

®9 it. x¥yrtjiy*Mmmm^m*iz&^TmmfcMMiz£zmffifcmm 
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[0 2 11] 

^M#(Z)PPiD$^^V^®^li, El 9 (a) , (b) izm-t&olz, 

mvx mmmmMizi5^T&?£2 7v-m&m5c, ipwkisb, hi 
s i zcDftmft&fctfTzs^v )vmM&]&f$.-£ftT^z>r=.i!b. m$ (b) ic^-r 

J:e>lC, +Xif>m*tf. ^©7'J-1SI5 il^ffiMlKfMS 1 £©#®tfj£T* 

ma:, +*t?>«^&> H9 (b) ic^-r <fce>tc, ^®Mi*bfc3\ 

[0 2 12] 



8 3 
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[0 2 13] 
[0 2 14] 

^mmmmxit. #iMi5Bi:ii©7'j-itti5Ai:t*7«y 

[0 2 15] 

C, #ift^^!5B, »17'J-«ttl5A, «WiRltSSl. »JUTXM 

© X fcT > A ;i/ jlt*^ £W8iK:bT*Bt3*i£. 

[0 2 16] 
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»«#k:«i: t-ftzrv -m&ms gftcDmzrfmmzm 

5 i:«^>f 7X16 ©3cHi^#0^^ $ &«ff*n3rtBT?&s 1 1 % 

[0 2 17] 

>f^ (Top type) £ P> {c, BfJtflBffiJftf, IlOSSifili:, 

i © ©^ttji fc tf» ra ji & ^ u t ^ a «ff f an 1 © © mi t 

&f&7 x.vm&ytM££nTt£z>^m, v**>i$>s, i/y-&rj vv-y^v \?> f 

M (synthetic-ferri-pinned type ) £ £ *l£ £ $ ft 5 V > ^VT, bf> 
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[0 2 18] 

& STRUTS* S. 30T«I1 1<Z>_LIC&. lA>f7^Il 6««^S*iTV^ 

^ u -m&m i 5 , 1 4 , g£&H£jg 1 3 , s.mmm 12. ^« 

B2. 7U-«Mfl5, «i«I14, ggifiln, SMttMl2 

9<DMfflff{Cl±. till 8, 1 8#tgtf£>;nTV>£ 0 
[0 2 19] 

A>fT^Ml 6^. Pt, Pd, I r. Rh, Ru, Ir, Os, Au, Ag. 
Cr. Ni, Ne. Ar, Xe, K r CO o *><D'J>& < £ 1 fctt 2 SJBLh© 

[0 2 2 0] 
X m Mn 100-m 

UV. X&±. Pt. Pd, Ir. Rh, Ru, O s <D ? (D'pte < £ t> 1 SJg* 
-t£>7ti?t7r& *J, Mit^^fm«. 4 8M^%^m^ 6 0jS^-%T^>^ o 

[0 2 2 1] 
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m 1 00— in— n n 

<BU Zli, Pd, I r, Rh, Ru, O s <D o %<D'pte < £. 1 g£ 2 

, 0. 2l^%^n^4 0m^-%T*2bZ>„ 

J: LVN^^JtSr^i-m, n te, 4 8fiW^m+n^5 8^%, 0. 

2l?%^n^4 Ol^tSSo 
[0 2 2 2] 

Pt q Mn 100-q-j L j 

-fib. Au, Ag, Cr, Ni, Ne, Ar, Xe, Kr®^®^ 

q + j^6 0l?%, 0. 2l^%^j^l 0l^%tfe5„ 

cfc UV^^Jt^^-T q, j », 4 8l?%^q + j^5 8lf% 

, 0. 2l^%^jSl0l^%T'$5 o 
[0 2 2 3] 

BUgHP t Mn-a-^JCf^AT, X-Mn (fc£U X&, Pd, Ru, I 
r, Rh, O s <Dt> t>frbMlR&tlZ> 1 MCDjtm^^-t. ) <Z)^lr^$ tl<2>-^^ 
, &SV^ X' -Pt-Mn (fc£U X' Pd, Ru, Ir, Rh, O 

s, Au, Ag, Cr, Ni, Ar, Ne, Xe, K r <Dt) t> £ *l <£> 1 

o m% fffSHP t Mn-^^fe j:t?ttf|BX-Mn«)^;-e^$n'5-^^{CfeVN-C, 
P t &5m£X#3 7 — 6 3 1^ °/o©ilST^ S 3 t ^T* t S = <fc U < 

, 4 7~5 7l?%0iiT^5 3i:ii) ? T^5„ r^T% mzMfe t/& *J ~ 

S&lCiifc, X' -P t -MnC5D^;^3t$4^S^•^^CfeV^T, X' +Pt^3 
7 — 6 3l^%©iHT^5 3t^ii LVA D £ »J#S; L< tt, 4 7-5 71^ 
%©^H-e^>^„ ££>IC BtlfBX' -Pt-MnODS^^tlS^^btlt 
X' #0. 2~lOI?%CDiHtJ)Sii:^Itbv^ 



8 7 
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&£U X' #Pd, Ru, Ir, Rh, Os©lSJW_fc©®^«, X' « 0 
. 2~4 0M^%tf>fgB"Z?&£;i£#Mi;L^„ 

£<JC, P tMn^TfeHil 4 8kA/m£<±, ' 

3 8 oTmmtoTm^mtiftmjuyxmi 6 ^rt^t^s. 

^Lt^^T'{i^lrI^©M;f>^M (fee: 

*©®Afi£^r*3i (f ct : att/c(»%0. 9) tC«363BR-rs o 
[0 2 2 4] 

*B2tt, Cu^0^I^, Au. Ag, Cu# 

^sr^-r* fe»©*A>r 7^1 1 6 ©Rjp:<fcfc-£ici8j£'rs ^ t ^mt 

+ Xtf> (_fcfnj£xtf> : up spin ) ©m^jCfcttS^Bftfrg ( me an free 
Path) &©tfu V*fc«>*;*lf>:7-f (spin filter effect) Jcfcy 

«f«ffi#ffc tcsfr/s t? s* s © t f & r £ #t ^ & „ 

[0 2 2 5] 

* K*B 2©gMW, 5 ~3 ot>^hn-A©iHCfg$tis 
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tt#*W l 6 £.G>9mtt&&mti&lzy o£y. t/-v>hn 

H^Flc, 7U-iKttS 1 5 hmrt^T^m 1 6 fca>£3tfg-&JCJ:*£SII£ 
^flHBISWfS^y-r^T. 7'J-«ttfl 5U:£ttS^EMWKlt^&y. 
^SB^^e><Z>##©^-Sl^iE?filC^&^^tt (instability) <Z>®0 

[0 2 2 6] 

«WB*«ttt#«» 1 4 cu (ft) -ecDKfftt, 2o~ 

[0 2 2 7] 

l 3 te, Cu ^e>&e*?8tt*«»i 4©_hlcfltMS*ifc 

^2©@^fiii3cii, t&iam2©ia^iKffiSi 3c©±jc*?Ktt*ia«i 



8 9 
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3 b trjtvTje&tsn. tfriB&2 (Dm&mmm 1 3 c^m^^t^mzm^t 
^fatfMjLbtifr^ i (Dmfem&m 1 3 A£fr^&£c 

«ia3J:tWS2©Hj£iKttJgi 3 A, 13CH &&tt#<z>»fl|fre> »; , M 

, Co, N i F e ^ % C o N i F e C o F e C o N i 

©g^ittfl 3Ait «*.tfC o*^^;t>^<DMJ¥^l 3 — 1 5t>^XhD 

0 — 2 5jry?X hn-A{C^$tlSo 

ltf§H#^tttfi|SM 1 3 B tt, Ru, Rh, I r, Cr, Re. Cu©^ 

[0 2 2 8] 

1 3 c&mitiz. m 1 ©Hjtiattji 1 3 AfflMiiHf^oti, 0$ y 

Jt&aiiE3&fKHftJCJR«>«C14:fcJ:oT, (Hex) &*£<T*£ 

. 1 1 oi^iti 1 3 a 2 ©itifti 1 3 c ^©m&> mwiz&gfe 
tfes^ffts (7i'jti) ic&od^r*^ u^t,. AR/R mtfcmt 

[0 2 2 9] 

SBHBftM 1 2 tt, 8 0~3 0 O^V^hn-Aglffl^^ii^ti, r©M 
3S«ttMl 2tt, |jflB»A>f TXjgl 6 ^Hf«lC, Pt, Pd, I Rh, R 
u, I r, Os, Au, Ag, Cr. Ni, Ne. Ar, Xe, Kr0^*>©^ 
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[0 2 3 0] 
X m Mn 100-m 

-fib, X«U Pt, Pd, I r, Rh, Ru, O s (Do %<D'pt£ < il 1 MSA 
[0 23 1] 

Pt m Mn 100-m-n Z n 

-fib. Z&. Pd. I r, Rh. Ru, Os, Au. Ag, Cr. Ni<Do% 
im*r=.&2m&>±<D5T:mT*&V, m&tibltm-tm^ ntt. 5 21 
^m+n^6 0j|fl 0. 2l^n^ 1 0g?%T'^. 
[0 2 3 2] 

Pt q Mn 100-q-j L j 

feU Au. Ag, Cr. Ni, Ne, Ar, Xe, Kr0^0'>^ 

q + j^6 0l?%, 0. 2lf%^j^l0l?%T'fe5 o 
[0 2 3 3] 

itffMMlJ§18, 18ii, Au, W, Cr, Ta&ifT?7£j&£ 

fett. ^^<il=fo. 7'J-gffiI15, M#tI14, @SlftMl3©l 

^kmb2. 7«j-iffiii5, #^#11^14, isiffiin, fiawte 
mi 2<Dmmzntzmmfoi QKMhxmm^mmm^i sommiz&nztix 
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o. 02 2, 02 3 &o&mmt:-?Z>z. ilfcTfgS 

B«ia«#Ml8, 1 8 fcfc, m^T^JS 1 8 a , 1 8 a^btM^tltfey 
, i©ilTiI18a, 1 8 a 14, MX-fcf T a P> & U 5 0^>^hD-A 

[0 234] 

Yj?mzffiRtfj3-z_e,nz>£.. 7'j-mn 5 E^xi^tni^e>Y 

^fc>3>5 GM R^rmtC J: o ^> }Cfe# L fcfcSWJ-GDttSLjtfiB 3 S r £ IC <fc 
[0 2 3 5] 

So 

[0 2 3 6] 

K±{C, Tilll, f$A-f yxjf 1 6, ;t»;^KlB2, 7'J-H4fl5, 

#i££4£#mjfl 4, 3, HMsffiJIl 2, ^IIi 7*JB^»L 

T, «Jflg|£7£/&L£:^, Z.(Dmmmzb^y?MTwJ5mT*&Z>mi(DmR$: 
WML -d-d. % 1 ©WHtMlL, t&SB£»«ft«l 2fc<fctHft^>f y 

aa7U-«ttMi 6<Z)m€:|ei-*lRlfc@^«i:4:*tc, fufHMA-f yx« 1 
6 ©£tM$#tt«#&tME£3BlKttJS 1 2 <b&&Mft y %*£^r& 0 

[0 2 3 7] 
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H#tt^#<fc y < tfffH^A>r 7x1 1 6 ®3cilM^tt^# «t y 

t&ffi«l<0@£8H£»i 3 AjcfSffB7U-«ttt»i 6©M;#|«j£^ 

-r & # inj © a >f r * m& z # # -r s . 

[0 2 3 8] 
[0 2 3 9] 

s i 5 amit * is*rr * &m%i&mn&&-t€2> zt^M<^.n *miE&mmiz 

M^e>m%,&ifLmtm (AR/R) |nl±$iJrsr ii^-e^So 

[0 2 4 0] 

**©*;ur^li stcjcy^ft^^^s^-rv^©^ r©^y-att 
-rif>y-fx©^^v^©i:-r^r^^T^s 0 7ij-iftii5®fi 

Effc£&ofc^Jg£ Utttll 8, 1 8^f,7'J-lftH 5tfj£&ctt:^-fc> 

tofmrnmrnwesmmib iz «t y -m^/si- & r ^ # nra t & s „ 

[0 2 4 1] 
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£e,JC ^lttI12feJ:t;t;H7^I16^ Pt% Pd, Rh, Ru 
, I r, 0 S> Avu Ag, Cr, N i CD? *>(D'J>& < £ 1 Ut. feli 2 «J^± 

[0 2 4 2] 

£ Iwsb^ i <d m&nmm 1 3 a ^ 2 © mfem&m 1 3cn ©Kft^^ 

*T*KSI (7x VftJHD ££*lfcS/>-fe^-f y^7ocUtf>KM (synthetic-ferr 
i-pinned type) £ L :i £ fC J: »; , (Hex) Zm2>Z.£ 

#«ftB*e&y, ^ « if, il©g^ittI13Affllfti:^ 

Ittll 3 A©§i^l#i:l2©igiftii 3C®ilg«i:i:j:tj 
> ffiStcfXfcraLT**^*;!/***^^, 7'J-lftfi 5©^a^fb© 

[0 2 4 3] 
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S7ii #3s m <^m 4 mmmmo) * tf > a ^ ^aMgraacsfr? & fa£«# t © 

g««rt*&, :?y-l8ttS, HJ&KttJS, Rmm&Mifil&l&Zti 

fchf^I (Top type) iisti, H^«H£«^ fgi£>©£MUS^ 

^£S?b^j&7 3iy^£^ffi££;nTfc£#Mg, v^8>s, S/^-fe-^-f 
Ufc^FM (synthet ic-f err i-pinned type ) £ $ */ > iOl/;* tf 

V\;fo#>S. S/>tf-f 1 )'^7x I j7'J-S (synthetic-ferri-free type) 
[0 2 4 4] 

, #«tt»f»ra« 1 5 Bt, ^©*«ffi*WM 1 5 B 17'J l 5 

Atf2 7'J-lftIl 5 Cfr&fltofcStlTV^. «1 1 5 Att, 

[0 2 4 5] 

ii7';-iftii5Aii »5Bffi*mj:y^ffc3*i* 1. ^2 (Dm 
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^IftH 3A, 1 3CtmVttnT*m}&-Z*frZ>Z.£.-hm£L<, WAtfNiF 
e Co, CoNiFe^ CoFe^i, CoNi^MiC<k l J^^ 

*WH£f»ra®l 5Btt, #lKtt#»«fcym^StlSt><Z>7f, Ru, Rh 
, I r, Cr, Re, C u <Z> -5 1 fc* r*l ©^fr tl* - il 

^27>J-ittll5C}l ^tftlffi^^&J&Sfe^-e, Sl7'J-«tt«l 

Fe^i Co, CoNiFe^, CoFeH CoN i^*CJ:»J^ 

an* ^ICN i f e^<fcy^$ti^rh*W^ bv*. 

*2 7>J-«1tSl 5 CttlfiROMlf^SnTV^tti^V^ 
[0 2 4 6] 

^2 7'J-iftH 5CfflI$t F 2 i±, Sll^y-flaittjSl 5A©f 
2 t F x " J:*J=bJ?<^«StlTV^. «2 7U-«ttI15C©fStF 

2 », 3 0-4 O^>^hn-A0ffiHt$>5'i:*W^b<, 3 5-4 0*- 

-yy-x hn-AofgHT&sciiitf^y^Lv^ 2 y -otijs 1 5c®f 
ar/r) <fe*£<-r&£fc#-e£fc<fc&©-e#*b<fcv^ 

«17'J-«tIl 5 Afc<fctf!g2 7y-^<f4JSl 5C©«ffn«Kfc*:* 
*l^P*lM r M 2 ilbfei:%, il7'J-ittI15Afei:^27U-iffil5 
C©^^m^tt^n : rtlM 1 • t F r M 2 • t F 2 il^So 

■ebt7'J-IfIl 5tt, »17'J-»tt«l 5Afc»2 7U-«tt»l 5 

cii&m^mmmaym&z* m 2 - if 2 >m 1 - t f^-t &<fc^ic«f*s*iT^ 

So 

[0 2 4 7] 

I17'J-ittll5A^J:0 : l27'J-II4Sl5CH fflSfC^® 
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itis fatfBa* x i r&i t. fcttX irf ic^x. £ *i & . 

fill, »2 7U-l8tt»15A, 1 5C©^»JgJ¥a>g8#*«M 2 • t F 2 >M 

t07';-ifI15O^IfH (M 2 - tF 2 -M 1 - tFj) 

r(Z)<fce>lC, 1 1 7'J -ittl 1 5 Atf 2 7 'J -ittl 1 5 Cll -^-tl-^tl 

BB«#M 2 - t F 2 >Mj • t Fji:atiTv^sr4:3&»e», AX»«S 7 3i U «tt^J» 
^fertile j: 7'J-Ittli 5©«Kfc;&fti:ia5£«tf£*i somt^fai: 

[0 2 4 8] 

r©^B^iifMs z^m^-r^mmumn^xit, a -Fe 2 o 3 , nio, c 

oO, Co-Fe-O, Co-Fe-Ni-O, A1 2 0 3 , Al-Q-O 
7?Q&B, Si, N, Ti, V, Cr, Mn, Fe, Co, N i # £>jg#l£ *l& 
—M&>±.) , Z-O (d^-eZ&Ti, V, Cr, Zr, Nb, Mo, Hf, T 
a, Wfr&aB&SJlSlSfiU:) *©IMfcK, Al-N, Al-Q-N 
QttB, Si, O, Ti, V, Cr, Mn, Fe, Co, N i j&*£38#tS*l«> — 
SJK-fc) , Z-N (ntZliTi, V, Cr, Zr, Nb, Mo, Hf, Ta 

[0 2 4 9] 

JB%|jJ#Lfe**fi»S*«fe«)Jc^5l*: % /I <y * KJfB 2 £:itffi&tJ@S 2 h 

So 
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BmfcMMS 2tlta - Fe^N i OJ& fcM V\£ 

[0 2 5 0] 

z-o^n mmm&mnmm, oty/t^^KSB2fcj: xfmrnRum s 2 © 

iffiSlfIS 2#a-F e 2 O s ^>N i O& ^CDM&i&ttffch £*U 
7^16 &3fcfe£>4i£t&-&£t£f.ic&vtT, Z.<D¥-i%g my&MMM £LT(Dm& 

HfltfC&S^^^'fS (instability) /Vfl/?/\>f if y J -YX#7^?& 

[0 2 5 1] 

RfTSTy :/xtf>©^#«^&, yv-mmmi 5 £iiIj£MJiS 2 
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^mmmmx^t. &m&tpmN 1 5 b nm 1 <d~? u -ans* 1 5 a^t 

T^^^tf>©^«^©-SS^gL^tlTb^e)^ 7'J -MUSI 5A5:I 

3 ©^jfe^^ £ mwtto&mmm. n -t & 3 t t% j: y ^a&jctt -m^m mm zmma 

[0 2 5 2] 

&*u^#K:<fc y, ®7ic^-rx 1 ^iPitc^p>tifc^y-attM5(Z)M^i^^ 

^mt-s ^, m^YfifatfcttJjmzmfetmfcm 2 ©s^s® 1 3 c&mt 

[0 2 5 3] 

'J-iftll 5. #«tll4, HJ£«Btt*l 3. R&m&Ml 2, £S«JS 
Mi 3A*itfiffi»i7'J-iKttIi 6 A©i8fc&H— ^ftKHjrrsfcfcfc 

tc, mmmrt^T^m 1 6 ©£&j&2rtti8if&fM&RgH8ffi/i 1 2 ©£&js#tt 

n*ft«ist j: y < B5fB«A-r 7 *m 1 6 ©^i^fti^j: y 

2 o^#$:PPiiiL^o, lufsm 1 <Dmmmum& y %iv^2 0iMMtis 
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E7 izm-t*mMmmiz&^Ti$. rtsi KDrnms-emmibi 9*^*$ 

frT^Z>i)K Zfrizftls. ftr£&bfcH2 3 izB-f tfh&ZJ^iimmiz. 

1 4(Z>|gJi*T?&Bfc5feU 7'J-lttll 5©-9Sfc/1^^ FIB 2, ft 

®Kt5fJis2, ;H7^n 6^it, 1 8 &mf%-t z> mz 

iSLfc-f- s ^ £ -r s ^ £ -e ^ & „ 

lit', 11118, 18^, Cr, Au. T a, Wjfr&SJRSftS litfe 
&fi«t«it^§S. Ilftt, 11118, 1 8^LTTa*W^tlt 

[0 2 5 4] 

2l*^^6#t, V*;fo#>.5. i/y^^r-l y#yx.V 7'J-S (synthetic-ferr 
i-free type ) i: Lfci fcC J: »; , 7 U -iKttii 1 5 £#©?Kte:&ft 

ton rxmi 6£7v-m&.mi 5 inatc^y 9 fib 2 

MS 2 fc#jK»S;ftTfc*;, 3ne>;ty^ K»b 2<z>KJ?fc«Ss®^jtMs 2 i:^ 

Kf B 2 £ Italic, -7 y 5 i:I;H7^I 1 6 £©3;gy£ 

^«liUD*£;*&iattTtftBT?&5fcfc%jiC, KIB 2<D*\fy7JJ\/Z- 

%mz&*)^&m^<DmtffcTv7°*\±y<Dtem 4 m^-*:. avv fib 2 1 
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OD^® &C J: 6 ^^m^ft^ © lfc_t £ , & RT I* K. £ « 2> Z. £. ifi T? £ 

So 

[02 5 5] 
[0 2 5 6] 

specular reflecyion effect) IC<1: £te#^^<5DWr & ft*? S & iCjlfr tf-fc 
[0 2 5 7] 

01 3fcfc, ^fKomBUK^^v K©-^$:^lfcMit^« 0 

^#2 3 5 ^"rutf^-f **®©#Sfc#fa©J:i6fliK:fcj< v—tj 

«F#2 3 6T*^^ffl#hl/-y >^fljT?*£. i©X5>f?25 1©^ *?tC 
) 251a, 251a, 2 5 1b 3LT - V 2 5 1c, 2 5 1 cil^ 

L/T, i©^7>f ^2 5 1©S b-U>^f ©M2 5 1 dCli, «ft3 7 
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®2 5 0^f,tlt^ o 
[0 2 5 8] 

3©MT*gttll^/\7 F<Z)^zrygp2 5 0B, M 1 4 ££^0 1 5 fc^ 

d±ic, MRA'y F (Sltfi^y F) hU, >#?^j^'\y F (^z&^y F 
) h2i:^JHfc«M$tiT^$nT^S,, 
[0 2 5 9] 

r®M©MRA>y Fh 1 fct, *«£*efe3;*^>f #2 5 1© h 1/-U >$fflffS8 
»fc^J*£ftfc«tt^**b£ST»2'-;i/FJf 2 5 3_hjc, -T^vvzfMZ 
5 4««|8*te>tiTV^S 0 fit, T»=¥^y>^Jf 2 5 4_hJCtt, 

9^l2 5 6#««Sft, ^©_h{C_tg|Si/-;i/FM2 5 7A^^S^T^-5 0 Z. 
©±fP5/-;bF»2 5 7tt, f©±ic«tfp,n4>f ^ZVtJ -f^v Fh 2CDT 

rOMRAyKhl tt. 7\- F^x^©5Vx?&£©^sBm^&^e>© 

«/j^©»*i«i?©^k: £ *; , mmmmmm^m 245 ©mm &a*ffc s-tt, - 

[0 2 6 0] 

tWBMR^y Fh 1 tca8W&tiTV^S?K^fi^»*^JB2 4 5iZit. _ti£L 
[0 2 6 1] 

>f>^r-f^yKh2tt, T^3TM2 5 7©±JC. ^-y^l2 

M2 6 6^^$tlTVAe o itffH=I-r;i/JB2 6 6tt, 1 1 ©iiH^I 2 6 7 A 
£J:tf&2<Z>tt**mJl2 6 7BlCHS*iTV*S. &2*fiflftmjff2 6 7 B©± 

KU£j&3*lfc±«$3 7«2 6 8tt % ABSffi2 5 1 bfCT, f©i«S2 6 8 
a$:TlPnTM2 5 7{C. ^^-v y ^G©It<fr T*fl«j£l2\ 014fei 
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&mi 5ic7rrr<f:e>ic, *<D&m»2 q s b^rm^rm2 5 1 t.m%mzmm 

[0 2 6 2] 

e>*w ■3>f i n/ji2 6 6^e,=iTjf icffi»flK3(t3{j«^&n*o fix, itfS3-r>^ 

^-fg-if £ ffi^-T £ % <D Tr & 3 . 
[0 2 6 3] 

Xtf>7t;i/>TM»lK^^(0±JC, _t§P^-Y-/^M2 5 6 ZftVT±m*s-Jl 

ISfffiMR^y Kh 1 ;i/ KM 2 5 7 tiffit^ST^37M 

2 5 7©_hlC. ^>^I2 6 4 MU f©±(C«M©3>f;i/l2 6 6^ 

. m i (Dmmunm 2 6 7A^i^2 atttftimjff 2 6 7 b -eatf £ o izm&c. 

•rS. S£tC, «g2SM»*f»Jg2 6 7B©±tC±flP3TJi2 6 8 &^U JtSP 
nT®2 6 8©±C, Mjg2 6 9 *mtfZ>Z.£lZ£-oTmmM%^y FilStl 

So 

[0 2 6 4] 
[0 2 6 5] 
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[0 2 6 6] 

mmm) 

3jfhA^>f >f£:£*u ©^ttM^lM^e>^S#5t$:^-t-g>Xlf> 
r^-e, rw? KSodMj^&Cu tit, ^©^j^fc o~4 o^yyy. hn- 

tea, &$H8ttff (ptMn) , mimfem&m (co) , imtefftm (Ru 
) , ^ 2@^itti ceo) , &m&mnm (cu) , 7>j-itti (co/n 

iFe), Ay^KJI (Cu), Mrt^TXM (PtMn) , UmM (Ta) ifi 

S i^K/A UminalOOO/PtMnl 5 0/Co 1 5/Ru 8/Co 
25/Cu25/Co 5/N i F e 1 5/C u0~5O/PtMn20O/Ta 

m% 7U-^i4MliC oMiiN i F e JS£tf> 2JB;fre>&£ : ktf>££*u 
^(DmmtL LTS2 0t>^hD-^t&otV>6. 
[0 2 6 7] 

Z.Z.X\ Ay V FM&mmtte, EI 1 fCfe^<g>Z7j|nJC7)Tf-^'efe'g>o 

^-cd>^UI£. Ell 1 KB*. 
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[0 2 6 8] 

-e©^JH£, 01 2 iz^ a 

R/R) i:®if5:^t^7t^5o 
[0 2 6 9] 

3 ^ t\ ^ y urn m 7*mt <D&mffi&mm$m^u -«b 

[0 2 7 0] 



10 5 



2000-3091574 



#2 000 — 025659 



rtucty, 7y-«ttJS©M*ttiK# (H k ) #*£<fcoT*ap***>#« 

g-ft* zm±bx. *¥y A;]/ ^mmmm.m* tvx <d & iSLht- s - 

[0 2 7 1 ] 

ft^e*ffi«-r*fc«)©^eftffSii«js^fiR3*ifccii:K:j:y, 7y-« 

£i«#tt«##3» < ft y f 7'J -ttttWcDttfb^ttH tc l * e. 

*ISfcKJ:y-*^*S;ifc#prtB£fcS 0 ' ^WT^JSOIJIJ?^^- 
l/TV*fc. 7y-#tt«ft{c#£#T?gT#raEft#$jfW r P,tl, fig 

#©^aWiE5StCftS^^'ffi (instability) <Z>MS£ft£ A;i/*/\-f if > 
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^x^tfas-rsifcfcBfrjhu n&tsmo&feiSL (stability) (Dfa±zm 

£ + Xtr> (±|nl^^tr> : up spin ) (D'm^lZ&ltf ffiffS (mean fre 

e path) &©tfU V^4?«>«^ tT>7-f (spin filter effect) }C«k 

(3) frffEA*/? K*0>&JIW, 5~3 0*>^hn-AO|6fflCR£aft 

MmzmM{$.frz<Dm^<Dmmtf^mmiz&z>^%feft: (instability ) wmm 

MM £^ tT«:SrtT% i^TO^ &C^f & + * tf > ©m-?-tc £ & ¥ 
^Sfiff^ (mean free path) V^ WmfiLMy®}^ (specular e 

ffect ) tc^oT, ^ifyAjv^mmmm^m^iz^^x. ^^ar/r (*g 

(5) f&tBAy * KJf©IJIff#, 5 — 3 oytyifx. hn-A©|BHK:®3ts*i 
£ r {c «fc ij . 7U -ig&ttJg t jRA>f Txjff £ (D&Mffi&lz «fc § 

m&frb<Dm^<7)#km-ft^f]EmiZ&Z>^&fe& (instability) (Dmmtft&A 
JV ? /W if > J >f X^tf>3H£ £ i^jh-r -5 d £ #T*£ £ o 

(6) fSfK— 4>&<£k, ^U-^ttSoDl^B^ifeJM-fflffJc^tt 
S*vtfc**v, Sfctt, 4>&<fc%u 7U-«ttJf, #8M£$M, S^ffiM 
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mtz&^Tmmuom^&ftm&mtB r^mziftt* tic mmmfr 

MRSft^jcfev^T^ffiSt^ffcaps (ar/r) i&lfr»«ffc£«;iIJS 

£ © ra ©gatt&jfi & (Bjs-r * r a: #t? s , xtzyrtjv zrmmumnm^to&im 

(7) f&fflH£«H£J»«:. £3SH8tt«fll©»l©Hj£?KttJii:, i&gBfgl©@ 

MttStc^flaitttfiisMi&^LT^sti, i&gami <Dmmm&m omit jj fat. 
K^mzm^m-^mx e> ti^m 2 ©s^s® £ & jmh-t * © ^ l r^m l 

i'Jt?>KS! (synthetic-ferri-pinned type ) tA^T't, 3 *UC i &J 

Sfc^ v fctl^^o 3 £ # «rfg £ & a „ 

S3£fcj;»;, H3fe«tt»©«»SS»»{c%^L/fe«J»jc#o3i:««TSSfc 

#*£*r3<fce>&c, (Bv^ffi&i ©iiisi (7--/i/figD led;*;, 
^teM£@5fe^ffiM£©xi&Ml^#He x£2&£$-fr % ©5£^ffiJi©iM£^ 
^S^7c^ 3©fi3fi«ttM^@SlKtt«.i:©3Sift|g#?K|StHe x J:»;/J\3ft« 
#£fWt£ £ £ % Jc, ±Sa©H 1 ©iMfilJ; y iff 2 ffiMMT' 7 
y-«tt*il»/WrxJgt©3!g||g^a(|!lHe xS:»^S-Mr*BRtc, ftft&fc 
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V - m&M Pi tc £ W £ JIMK fc#*fr tf e> & « H£«H£» & JtSJ © 

tCfcS^ScJttt (instability ) /Vfl/^/Wi? > 7 -fX^##§£-r 

£ r ^ £ K it "T -5 ^ t # T ^ £ Q 
(9) BUlBjK^attMtt, X-Mn (fc£L, Xfcfc. Pt, Pd, Ru, Ir 

. Rh, o s ©^-^^^^^^ti-s lm&Ttmz^-t. ) ©^-e^ti^-a-^^ 
x^37~63i^%0iit^i^itt<, £e>&c££. ±sb 
®x^>/i;i/:^^ra^iSi^&c^Tte. t&ffiRaft«ttJff#. x' -Pt-M 

n <fc£U X* Pd, C r. Ru, Ni, Ir. Rh, O s, A u, A g 

. Ne, Ar. Xe, K r (D o %fr t>miRZ tl* 1 fctt 2SJSU:©5£3Rt:a* 
"To ) ©^T*3a*3*lS-&^#*£>fc*K X' +P t^3 7-6 3I?%©«$ 
Sitifelt fi3H8ttM»C, X-MnCD^T-^^tlS^^feliX' -Pt- 

do) t&mfc®M&mis txmvi* pt, Pd, Rh. ru 

. I r. Os. Au. Ag. Cr. Ni. Ne. Ar. Kr, X e (E> 5 *><D^& 
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<^: : fcla*fc^i2aJaJ:©7^fRi:Mlli:&■^t^^S:ffl^^s-4:^cJ:y, ffjfg 

mt.&iz-7v -m*&M(o e> *>&mzi&\,^m<Dm<Dmit%faizm&mz^x.& z. t 

(i i) 'p*<£&yv-m&mmmft*mm*ftLT2'Dizftmtttix¥: 
>a;i z/mmmm^m* t v r=.m&. 2 o iz&m $ ti £ ? v ~mmm if e> u © 

lC^mMl^##3&£U ^aiU^tt^ii^ti, MS^tC;fcfLT^<i:<£ 
(12) JigH^Xtf^MVl/^^K^^^^^nT^^i^Sr^m^-r 

[0®tfm#&§M 

[0 1 ] mzwizmz 7s t? > AKz?mmmmnm*<Dm 1 him^m 

[S3] Eli tc^Lfc;*tf >A;b>rM^^^(3[)lgJt^$:fi^t- 
[04] 01 ^l,^^tr>7t;i/>r§?^^m^©M^^$:fi^t- 

[0 5 ] *mwiz&& x^z/AKzfmmmmm.m^'&m 2 &tB 
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[0 7] ^wiciss^tr^A^^MafKiK^iR-f <z>»4^jg^«i&iB 

[ 0 9 3 *tr:/*/i, :79*Ritft*^ fc v x t mmKMM ic * s ft lr£ 

[HI O] H5KZ^Xbr>A^^S*|g«ft*^©7U-«ttM©M 

[si 1] xyz>rtfry~mwmm%m*<Drt*j v Fm&mfrizM-tz. 

[0 l 2] x t°>A;b^M»J^^^©A^ * 
m (AR/R) ^©M^?:^^^^-??^^,, 

[HI 3] *»W©J»fflHK»/\y K©-#H&a*bfc#«HT?&5 0 

[HI 4] ®l 3JC^Lfc*l!l«j8;/\y K©«|j!Car*^Lfc»fiifH 

[HI 5] Hi 4tc^Ufe*jR«^y K&*Lfc««M*mBT?&S 0 
[HI 6] P t 55 /L Mn U 6 &±&XfP t 5y Mn 45 . 6 **©3fcft*# 

[HI 7] P t^n^^ifflxiM^ttl^OP til (m) 

[Hi 8] 01 6fej:tf0i i\zmr>f^-7<D?-*i<Dmfe\zm^hft 

[HI 9] 01 6fcJ:tf01 7fC^^:7<Z)^-#<Z)M£K:MV^*l 

•f Kt@0T*&6 o 



ill 
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[H2 o] miizmhf=.x¥>A)]sz7mmmM%m+<DmmmK&vz> 
[023] 01 iz^vf^^yAji^MmmM^m^mmmizisvz 

[02 4] ^O^tf>/t;i/^^^m^O-M$:fB#^i:©M 

[02 5] fe*<Dx¥>rt)vzfmmi&mM,m*<Dm<DMzmMmtt£<D 
[02 e] ftM<nx\f>/vv7mmmmM,m*<Dm(DMzmmmft}i<D 

l -r^M 

3 B -*»tttfi|i8Ji 

5 A-fgl 

5B-#«tt(ft|gs 

7 -fiiffJS 
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8 -mmm 

8 a -flMETifiM 

Bl, B2~Ay*KJS (^gfiffiSI) 
S 1 , S 2 -ftM&aftff (¥^SftfrS@fiI) 
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immi 



WJ, (stability) © ft± ^ ^tf^AA^^^ 

c*a^«] at*K±t, 2 . a^atttjis. «e««« 4 7 



i 



mSE#2 0 0 0-3 0 



#2 000 — 025659 



#0 2000-025659 
50000116388 
-nr 6Ta« 

^Affi^S-t^ 0 0 9 7 

5pf£l2*£ 2^ 30 



[ffc£rXte£IM 
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